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FOREWORD 


This study was prepared by Robert A. Solo, department of eco- 
nomics, City College of New York, for the Subcommittee on Patents, 
Trademarks, and C ‘opyrights as part of its study of the United States 
patent system, conducted pursuant to Senate Resolutions 55 and 236 
of the 85th Congress. It 1s one of several being prepared under the 
supervision of John C. Stedman, associate counsel of the subcommittee. 

Perhaps the most striking and revolutionary of recent events in the 
field of technological research and dev elopment has been the increas- 
ing role played by the Federal Government. What this may ultimately 
mean for the future of private research, the patent system and other 
time-honored institutions, it is still too early to say. Government sup- 
port in this area has taken various forms. One of these has been to 
turn over to private industry the research and development tasks, with 
Government footing the bill. Despite its pervading importance in 
terms of subject m: iter, results, and financial outlay, surprisingly little 
attention has been given to examining and evalu: ating this procedure 
from the standpoint of its desirability, performance, and promotion 
of the national security and public interest. 

The present study examines one of the dramatic wartime episodes 
in this area—the creation and development of the synthetic rubber 
industry. Professor Solo points up the shortcomings that appeared 
and the reasons for the difficulties that were encountered. One may 
hope that the lessons learned from this pilot-plant experience will help 
forestall similar mistakes in the comparable programs now underway 
or contemplated. Professor Solo’s study is more than a mere historical 
study of an isolated episode of World War II. As the title suggests, 
it is an enlightening case study of a considered and extensively used 
gover nmental policy in action. 

Professor Solo is well qualified to speak on the subject of synthetic 
rubber. The present study is the outgrowth and continuation of a re- 
search project undertaken by him sev veral years ago, which earned him 
a doctor of philosophy degree from Cornell University. He is the 
author of a number of articles and treatises in the field ‘of economics, 
including several that relate to various aspects of the synthetic-rubber 
program. 

In publishing this study, it is important to state clearly its relation 
to the policies and views of the subcommittee. The views expressed 
by the author are entirely his own. The subcommittee welcomes the 
report for consideration, but its publication in no way signifies accept- 
ance by the subcommittee of the statements contained in it. Such 
publication does, however, testify to the subecommittee’s belief that the 
study represents a valu: ible contribution to patent literature and that 
the public interest will be served by its publication. 

JosepH C. O’MAHOoNEY, 
Chairman, Subcommittee on Patents, Trademarks, and Copy- 
rights, Committee on the Judiciary, United States Senate. 

DrceMBER 23, 1958. 
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SYNTHETIC RUBBER: A CASE STUDY IN TECHNOLOGICAL 
DEVELOPMENT UNDER GOVERNMENT DIRECTION 


By Robert A. Solo 
CHAPTER I 
STANDARD OIL AND SYNTHETIC RUBBER 


Nineteen hundred and thirty-nine. Europe was on the edge of war. 
Tremors of apprehension reached the United States, creating some 
agitation for preparedness, some concern for the possible interruption 
of the supplies of vital materials imported from abroad. The most 
important and most vulnerable of these strategic imports was rubber. 
A small program to stockpile natural rubber had been started that 
year, but, in military and political circles, no thought, apparently, had 
een given or provisions made for producing in the United States an 
adequate (synthetic) rubber substitute. The notion that synthetic 
rubber had a place in American economic strategy was introduced, 
inauspiciously, into official consideration by an executive of the Stand- 
ard Oil Company of New Jersey. 

Thus, Mr. Frank Howard, of the Standard Oil Co, (New Jersey), 
writes: 

With the thought that we might be helpful, early in January 1939, I called 
on Mr. Johnson and on Col. Charles Hines, then secretary of the Army and Navy 
Munitions Board, to inquire as to their interest in rubber, and also talked to Col. 
H. K. Rutherford, the secretary’s aide responsible for these studies. I was told 
that rubber was on their list of strategic materials and that they would be glad 
to have any information we could supply on producing it synthetically. I prom- 
ised to have Dr. Frolich, director of Standard’s chemical-research laboratories 
at Bayway, call on the Board. Dr. Frolich made his first visit a few days later, 
on January 12, 1939, and reviewed for the Munitions Board the three types of 
rubber on which Standard had special knowledge, Buna N, Buna §, and our 
butyl, which we were identifying at that time by the code name of Buna X. 


Mr. Howard could find— 


no indication that either the economic or military policy of the Nation as yet 
included any plan actually to prepare for the possibility that we might be cut off 
from our supply of natural rubber.’ 


But why was it that the Standard Oil Company of New Jersey, 
which neither produced rubber nor used it, but whose interests were 
in oil and oil products, first manifested concern for this aspect of 
strategic war planning, and first took the initiative in forwarding the 
possibilities of synthetic rubber? This is to be explained only by 
reference to patent-sharing arrangements between Standard and the 
German cartel, I. G. Farben Industries. Standard had been long 


1Frank Howard, Buna Rubber, & 73 (1947). Mr. Howard was, from the end of World 
War I until his retirement in 19 5, the priate executive of the Standard Oil Company 
of New Jersey concerned with the direction of its research and development activities and 
wih ie — patent-exchange agreements. 

21d., p. 73. 
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interested in acquiring the rights to “ne mie developed by German 
research, especially in the field of catalytic engineering, i. e., relating 
to the power to accelerate or control the reactions and to minimize 
those wastes and costs of conversion involved in the rearrangement of 
molecular structures—where the German had attained preeminence. 
Thus, by 1925, the parent company of what later became the I. G. 
Farben cartel was ready to produce synthetic gasoline (and other 
products, including alcohol and rubber) commercially from German 
deposits of low-grade coal. The German processes might enable 
Standard to convert crude oil into gasoline more economically, and, 
moreover, would provide that company with an alternative source of 
gasoline should the discovery of new oil reserves lag behind the de- 
mands of the expanding fuel market. 

A series of agreements was concluded between the two corporate 

iants, the most important being signed in 1927 and 1929, wherein 
Standard undertook to invest in research on dehydrogenution and 
to share the results of that research with I. G. It transferred to I. G. 
546,011 shares ($65 million worth) of Standard stock, and made avail- 
able its full facilities for the distribution of I. G.’s synthetic fuel in 
Germany. I.G., in return, gave Standard control over its dehydro- 
genation process outside of Germany. Standard, presumably to induce 
the Germans to continue to make available the new research develop- 
ments, extended a royalty share to the German company on all dehy- 
drogenation licenses granted by Standard and gave I. G. also a sub- 
stantial (20 percent) share in the control over the operations of a 
Standard subsidiary set up for patent licensing (the Standard-1, G. 
Co.). A joint development company (Jasco) was also formed under 
Standard’s aegis as a vehicle for “commercial testing and licensing 
of new processes developed by either party for making chemical prod- 
ucts from oil raw materials,” the originating party to receive a five- 
eighths share and the other party a three-eighths share on each new 
process. I. G., however, received full German rights on all dehydro- 
genation developments made by Standard and on all processes devel- 
oped by Jasco. Further, in the so-called division of fields agreement, 
the two companies agreed not to compete with each other, i. e., defined 
the chemicals and oil businesses as their respective lines of endeavor 
and agreed each to remain within its respective bailiwicks, except in 
Germany, where I. G. was now to produce oil products from coal. 

It was through this agreement to share in all petrochemical processes 
that Standard came eventually to possess a minority share in the syn- 
thetic-rubber processes developed by I. G. 

Synthetic rubber is a European development. In the middle of the 
19th century, an Englishman, Grenville, discovered the molecular 
nature of natural rubber. Natural rubber is constituted out of the 
molecules of a substance called isoprene. These isoprenes are linked 
together in enormously long chains, which form coiled and tangled 
masses and, thereby, give to rubber its elastic or stretchy quality. 
The process of linking together single molecules into chains or globules 
is called polymerization, and, in the case of natural rubber, this process 
of polymerization is carried on by nature within the bark of the tree 
Hevea brasilianus. The rubber latex is tapped from the bark of the 
tree; the water is then dried out of this latex, and there is left the 
long, intertwined chains of isoprene molecules in the form of soft 
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plastic mass. For commercial use this rubber must be strengthened 
internally so that it will not lose shape under heat or pressure, and 
this internal strengthening is done through the process of vulcaniza- 
tion which, so to speak, cross-stitches the chains of isoprene with sul- 
fur. Later in the 19th century, after Grenville’s discovery, the 
Frenchman, Bouchard, succeeded in producing a laboratory synthetic 
rubber by polymerizing pure isoprene. Before World War I, in Rus- 
sia, the Czar’s Government, fearing the effects of a war blockade, 
offered a prize for the development of a commercially feasible sub- 
stitute for natural rubber. To win this prize, a Russian named Lebedev 
developed a method for the low-cost pr oduction of butadiene, another 
molecule which, like isoprene, could be polymerized into elastic, rub- 
bery masses. Both the Russians and the Ger mans, under the pressure 
of necessity, put Lebedev’s discovery to use, each adapting its method 
to the eatictta raw materials—grain in the case of Russia, and coal 
in Germany. 

Prior to 1930, the German butadiene process, based on the use of 
coal and limestone, was considered to be outside the agreement with 
Standard. But with its new plans for the production of synthetic 
oil and oil gas, I. G. developed methods for the production of buta- 
diene from these materials. ‘This was within the scope of Jasco, and 
Standard undertook to share in the research. The goal was to break 
into the enormous United States market for natural rubber for use to 
fabricate tires. Standard attempted to develop a more economic 
method for the production of butadiene from natural gas or oil, but 
without much success.* However, that part of the joint research pro- 
gram, carried on by the Germans, that sought to reduce the costs of 
polymerization and dev relop a better rubber end product was more 
successful. It resulted in the development of Buna S (butadiene and 
styrene copolymerized), usable as a substitute for natural rubber in 
the production of tires, Buna N (butadiene and acrylonitrile), an 
oil-resistant rubber adopted for specialty uses, and new catalytic 
agents increasingly effective in accelerating reaction time. In Ger- 
many, with the advent of the Nazis and their increasing control over 
industrial planning, a plan was set in motion in 1934 to recreate the 
German economy in order to achieve a maximum degree of self-sufli- 
ciency. Synthetic rubber was to be “one of the pillars. of this autarchy 
program * * * with the Government paying the cost and directing 
the procedure.” * 

In 1932, I. G. introduced to Standard a polymerized isobutylene 
useful in controlling the viscosity of motor fuels, and later marketed 
for that purpose under the names of Paratone and Vistanex. Stand- 
ard then sought to develop the means of recovering and purifying 
isobutylene as a low-cost, large-scale byproduct of refinery operations. 
Isobutylene thus produced could be used to make V istanex, or could 
be converted into di-isobutylene which was the primary ingredient in 
the production of high-octane fuel for military aviation, or possibly 
could be used to produce a new type of synthetic rubber (butyl) which 


3 Howard describes thusly the effort to develop a commercial method by the Baton Rouge 
group for the production of butadiene from natural gas or oil: 

“Still working on the electric are process and its related developments, the Joint Study 
Co. had found a workable but much too expensive process for obtaining butadiene from 
oil or natural gas. All along the line, we had attained a fair degree of technical success 
but Gunna our efforts seemed to have ended in complete failure.” Id., p. 39 

“Id., p. 40. 
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Standard was trying to develop. The technique for the commercial 
production of isobutylene and for its conversion into di-isobutylene 
and iso-octane was developed in 1935. 

It is important to note for much of what will follow later that iso- 
octane was essential for the 100-octane fuel that was being made 
standard for American military aviation even in 1935. The produc- 
tion of iso-octane for aviation fuel, and of isobutylene for Vistanex 
(and later for butyl rubber) were alternative outputs, and in the par- 
ticular process, increase in the output of one must necessarily reduce 
the possible output of the other. 

In 1937, two Standard chemists, R. M. Thomas and W. J. Sparks, 
found that by introducing small portions of butadiene (later iso- 
prene) into the isobutylene chain, a stable rubbery substance which 
Standard named butyl, could be produced. Standard sought vigor- 
ously to develop butyl’s commercial potentialities. Research in the 

catalytic cracking field generally was accelerated in both Germany 
had the United States. 

By 1938 the Germans had gone a considerable distance in the de- 
velopment and use of Buna §S for tires. With the increasing threat 
of war and Government intervention, Standard and I. G. were anxious 
to establish a foothold for their ee product in the American 
mass market for general purpose rubber, i. e., for rubber used to pro- 
duce tires. Foreseeable developments sagt after all, quite suddenly 
dissipate the fruits of a considerable investment and the dominating 
patent position which Standard had now acquired. Therefore, a cam- 
paign was organized to sell tire companies on the commercial use of 
the synthetic ‘product. On a price-per-pound basis the synthetic rub- 
ber was more expensive, but it was the contention of Standard that 
the synthetic rubber was tougher, and that, even at a premium, it 
would pay for the tire companies to use the synthetic product in the 
fabrication of tire treads. Further, natural rubber prices were sub- 
ject to erratic change, and production was in the hands of an inter- 
national cartel which could victimize the rubber consumer. From 
1938 through 1939 experts came from Germany with data on tire tests, 
with know Tedge of compounding techniques, and with the synthetic 
rubber tires too, so that tests could be arranged by the leading tire 
producers themselves. 

That pressure to acquire market advantage through patent pooling 
and exchange and through joint research, w hich brought together I. G. 
and Standard, was not confined to these companies “alone. Howard 
tells that in the summer of 1939, he was involved in negotiat ing a vast, 
world-embracing patent combine known as Catalytic Research Asso- 
ciates. 

This group included 3 foreign companies—I. G. Farben Industries, the British 
Anglo-Iranian Oil Co., and the British-Dutch Royal Dutch Shell Co.; 3 Ameri- 
can oil companies—The Texas Co., Standard Oil Co. (Indiana), and our own 
company ; and 2 American process development organizations operating in the oil 
industry—The M. W. Kellogg Co. and the Universal Oil Products Co. All were 
interested in the catalytic treatment of oils. Each had technical contributions 
to make. The group was trying to arrive at some workable arrangement under 
which they could exchange their knowledge and supplement one another’s re- 
search efforts in catalytic refining, and each could secure the right to use or to 
license the processes resulting from the combined efforts.° 


51d., pp. 77-78. 
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This agreement was concluded in August 1939. A week later the 
Germans invaded Poland, and World War II began. The old rela- 
tionship between I. G. and Standard could now no longer be main- 
tained. In its dealings with France and England, and eventually with 
the American Government, Standard would be embarrassed by its 
German connection and by the dominant power possessed. by the Ger- 
mans in the licensing of patents and in the control over the develop- 
ment programs in v ital industrial areas. It appears that the officials 
of I. G., who by now had virtually become agents of the Nazi govern- 
ment, were also embarrassed by some of the commitments they had 
prev iously entered into with Standard.* Therefore, an agreement 
was negotiated in September 1939, between Standard and I. G. dis- 
solving | the former relatiauahin: Full rights to the jointly held pat- 
ents were assigned to Standard for the United States and the French 
and British Empires, and to I. G. for the rest of the world. 

Back in the United States, Standard officials reviewed their syn- 
thetic-rubber policy in the light of the following circumstances: 
Standard’s patent supremacy; their interest in establishing a syn- 
thetic-rubber industry in the United States while they retained that 
supremacy ; the possible importance of synthetic rubber to the security 
needs of the United States; the lack of any mechanism within the 
United States Government capable of comprehending the prerequi- 
sites or initiating the organization of a synthetic-rubber HL in 
response to this str: itegic need; and the possibility of securing public 
support or subsidy for the establishment of such an industry. Stand- 
ard’s officialdom formulated a plan for a cooperative synthetic-rubber 
company to be owned, operated, and, if necessary, financed by the in- 
dustrial companies most interested in the production and consumption 
of synthetic rubber. Standard would hold 51 percent of the common 
stock, and the remainder would be offered to such tire companies as 
wished to participate. Standard might sell a share of its majority 
bloc to other oil or chemical companies, but on no account would con- 
trol be allowed to pass into the hands of the rubber-product manufac- 
turers, inasmuch as their interest in synthetic rubber as a bargaining 
weapon useful in holding down the price of natural rubber might pre- 
clude a concern with the long-run development of the new industry 
itself. On the other hand, the financial involvement of the tire com- 
panies would to some degree commit them to develop outlets for the 
new rubbers. Thus, a unified research and development company, 
controlling basic patents in the field, would be organized, and from 
that company there could eventually be developed a vast integrated 
industrial concern. Moreover, should this company be formed and 
should the Government decide ‘that a great synthetic-rubber industry 
must be created quickly and at all costs, not only would this company 
then be ready to do the Government’s bidding, but also it would be 
ready to receive the full benefits of Gov ernment support and subsidy. 

On October 9, 1939, high officials of the Standard Oil Co. renewed 
their contacts with the Army and Navy Munitions Board. They came, 
not as supplicants or as mere well- wishers, but as men convinced that 
their organization held the key to the development of a general- 


® Cf. conversations with Ter Meer and Ringer, id., pp. 62, 88, 
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purpose synthetic-rubber industry in the United States, and that such 
an industry (whether or not public officials were yet ready to recognize 
the fact) was vital to the national defense. On November 19, they 
broached the elements of their plan for a cooperative development of 
synthetic rubber. Standard’s purpose was twofold. First, she 
wanted to explore the possibilities of getting for the cooperative pro- 
gram some sort of Government financial support, either a subsidy or 
a guaranteed outlet for products made with synthetic rubber. In this 
regard, the Munitions Board offered neither funds nor the hope of 
funds. Second, Standard wanted a suggestion, a request or directive 
from this the highest war mobilization authority which would, in 
effect, sanction, lend prestige to, and possibly protect against legal 
attack Standard’s scheme of inducing, with the offer of Buna N licenses 
and by the other means, a jointly owned company for the development 
of general-purpose synthetic rubber. In this regard, the Munitions 
Board was pleased to oblige, and Standard was sent a suggested sanc- 
tioning letter which Standard was able to regard as its directive. 

The full cooperative company plan was drawn up and put forward 
by Standard Oil (New Jersey) in January 1940. Three months later, 
the whole plan was discarded, ostensibly because of the fear that it 
could not survive an antitrust attack. Nor, indeed, is it difficult to 
imagine the reaction of Mr. Thurman Arnold to a plan which would 
seem to create a monopoly in the field of synthetic rubber dominated by 
Standard Oil. 

After it had abandoned its cooperative company scheme, Standard 
tried to initiate a cross-licensing system in which royalties would have 
been shared by all patent holders, but with the major portion going 
to Standard. This approach was also put aside in favor of a Govern- 
ment-run program. 

Standard’s cooperative company plan, though it came to nothing, 
is worth attention because of its ingenuity; because it offered the 
only prospect which was ever to appear of a privately developed, gen- 
eral-purpose synthetic-rubber industry in the United States; and be- 
cause the arithetico robber industry did, in fact, develop as a sort of 
producer’s cooperative, financed and sponsored by the Government. 


CHAPTER II 
FIRST LESSONS 


The experience of synthetic rubber was symptomatic of a general 
failure to fit the complex variables of science and technology into 
that conceptual framework in terms of which social policy was 
formed. ‘There was a general lack of technical focus in government. 
The world of technological and scientific potentiality was evolving 
with great rapidity, but no instrument of government was attuned to 
these changes; characteristically, no awareness existed in government 
of the implications of such change for social and strategic policy. 
Thus, even at the very outset of the w ar, synthetic rubber was outside 
the orbit of political consideration. This lack, reflecting a lag in our 
culture where science and technology have become too suddenly of 
transcendent importance, went beyond the American Government to 
the American habit of thought, and beyond the American habit of 
thought to the approach that characterized many other societies, as 
well. 

The experience with synthetic rubber illustrates another kind of 
lag, and lack. Our society has moved into a troubled era where it is 
no longer sufficient to rely on spontaneous individualism automati- 

cally coordinated through institutions designed to facilitate a com- 
petitive interaction. The public welfare required an unending 
sequence of deliberate and difficult decisions wherein society, as a 
collectivity, through its instruments of government, must engineer, 
restructure, and lead, rather than merely maintain the ramparts of 
safety and the parameters of individual choice. For this task, we 
have been, generally, ill prepared. We had neither the habit, the 
values, nor the competence for collective choice and action. Our 
ethic and philosophy of traditional liberalism had made us sensitive 
to the dangers of concentrated political power and had surrounded 
the prerogatives of individualism with an aura of sanctity. But 
social pro oblems. precede social philosophy, and the problems of the 
20th century required a new level of deliberated social choice and 
action in politics, in economics, and now, inevitably, in science and 
technology. To resolve the problems of economic organization, we 
depended almost solely on the twin institutions of property and the 
free market, and on these we continue to depend. But these alone 
are not enough. Many basic problems are beyond the market function 
and must be resolved at the level of public action. Further, the mar- 
ket structure and the prerogatives of property must be kept under 
continuing surveillance and sometimes must be reshaped if their 
social purpose is to be served. Like property and the free market, 
the patent system is intended to harness free, self-interested choice to 
the social weal. This patent system was the sole and unique instru- 
ment of traditional liberalism, representing the totality of social in- 
tervention supposedly required to insure an optimum rate of tech- 


o 7 
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nological advance and scientific development. But, like property and 
the free market, it does not suffice; the patent system cannot reach 
currently basic problems related to science and technology which 
must, hence, be resolved at the level of social choice and public 
action, such as the development of the synthetic-rubber technology. 
Further, the patent system must itself be kept under constant sur- 
veillance and be made subject to continuing alteration, as occasion 
demands, if it is best to assist in accelerating the pace of technological 
nudvance, 

In the rest of this chapter, certain of the problems which inhere in 
the patent system will be examined in the light of the synthetic-rubber 
xperience. The history of synthetic rubber gives evidence of some of 
the positive values of the patent system. Because invention could thus 
be commercialized, investment in synthetic-rubber research was prob- 
ably stimulated. Because the patent system makes it consistent with 
the self-interest of those who possess an invention to use it without 
secrecy, and to package and sell the invention, as well as the product 
produced with the invented process, the spread of new knowledge may 
thereby be facilitated. In this instance, under the patent system, I. G. 
invested in research, produced inventions, and, through the purchase 
of the patents, Standard introduced a range of valuable products into 
the American market and important new processes into its refinery 
operations, thus raising the general level of productivity in the Amer- 
ican economy. 

Such arrangements, however, also pose social dangers. The patent 
(and related) arrangements between Standard and I. G. were attacked 
by the Antitrust Division of the Department of Justice under Thurman 
Arnold, not only in the courts (in an antitrust suit that ended in the 
consent decree of March 25, 1942), but, also, in the press and before 
various congressional committees and executive agencies. 

Without attempting to choose between the arguments of those who 
would defend the oil companies and those who would condemn them, 
it suffices for our purpose to deduce from the arguments and from the 
facts the possible consequences, inimical to the national welfare, that 
might arise through such patent agreements. 

The Standard-I. G. relationship, later enlarged to include other com- 
panies through the CRA (Catalytic Research Associates) was decried 
by the Department of Justice as an attempt, through the formation of 
a giant patent pool, to crush competition and dominate the world 
markets for petroleum.’ “Such control” it was alleged “is a part of a 
settled and continuing policy of this group to monopolize the industry, 
control future production, and eliminate independent competition.” * 

Whatever the validity of such charges, it is clear that patent ex- 
change arrangements can provide the basis for the monopoly control 
of an industrial market. Patents, being a limited grant of monopoly, 
are justified as providing incentive to invention. If, however, patents 
permit the achievement of an extensive industrial monopoly, then 
their use may frustrate the very incentive to invent which the patent 
is intended to insure, since monopoly eliminates a vital competitive 


‘Cf. Department of Justice, Memorandum on Synthetic Rubber Situation, July 18, 1942. 
U. 8S. Archives, Rubber Survey Committee files. 

§ Department of Justice, Memorandum for the Attorney General, July 21, 1942. Rubber 
Survey Committee files. 
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pressure to discover, to develop, to innovate in order to keep ahead or 
to stay in business. It might be contended that CRA’s patent hold- 
ings provided the basis for an industry-wide monopoly, enabling 
this group to force competitors into the combine, and to foreclose 
incipient competitive lines of technological development, thus re- 
ducing the competitive pressure to invest in research. Through con- 
trol of the basic tec hnology, moreover, the market for new invention 
and new research might be restricted or “monopsonized.” The market 
for new inventions relating to a wide range of technological advance 
would be limited to the few or possibly to the one corporate buyer 
who possessed the basic patents prerequisite to — the new in- 
vention to use. That single buyer, or those few buyers, could fix the 
terms on which any inve ntion could be sold and could narrow at their 
whim the avenues of research and technological advance which might 
arise outside the orbit of company operations. Thereby the range of 
subsequent exploration and development would be restricted. For 
these reasons it has been suggested that the law should deal differ- 
ently with the patent pool or the massive patent portfolio than with 
the isolated patent, recognizing that when patents are grouped to- 
gether beyond a certain magnitude the quality of that which is being 
dealt with under goes a radic ‘al chs inge. It might be questioned whether 
exclusive licensing should be allowed when the magnitude of patent 
holdings or the importance of a single patent enables a significant 
control over a broad sector of industrial technology. Thus, when 
dealing with other companies in the attempt to develop an expanding 
market. for synthetic rubber as an outlet for her petroleum products, 
Standard refused to consider granting an exclusive license to any 
user, knowing that competition must be relied on to accelerate the 
most rapid extension and development of the new material in use. 
Mr. Howard stated it thus: 

Much as I was impressed by the force and sincerity of Mr. Litchfield (presi-- 
dent of Goodyear), I felt that it would be a fatal mistake to grant an exclusive 
license to anyone of the great rubber companies. The effect would certainly 
be to alienate all the others * * * My own associates and the I. G. agreed when 
I reported this talk to them.” 

But what is sauce for the Goodyear goose is sauce for the Standard 
gander. If an exclusive license was a danger in the hands of Good- 
year, was this power of no danger in Standard’s hands? 

CRA exemplifies, also, a general problem in international social 
control. The United States Government could control the licensing 
policy of Standard, but could not effectively control the licensing 
policy of I. G., although that policy might vitally affect American 
economic development. Similarly, Germany could control I. G., 
though Standard’s decisions escaped her net. Other countries, France, 
England, Canada, though deeply affected by international patent 
deals could not reach in to protect their interests either directly or 
indirectly. As a consequence of the international nature of the intra- 
corporate relationships, some aspects of the resultant transactions 
must escape scrutiny as well as control by governments whose inter- 
ests were at stake. The essential problem i is this: although the effects 
of these agreements and relationship are important to several national 
communities, they arise out of activities which transcend the bounda- 





* Frank Howard, op. cit. supra, note 1, p. 64, 
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ries of any national sovereignty, and hence escape any effective po- 
litical control. The dilemma is of international activity beyond the 
realm of national governments, of a business universe not coextensive 
with the mechanism of government to which it is supposedly sub- 
ordinate. 

In the Justice Department memorandum referred to above, evi- 
dence is offered of “the domination of I. G. and the German Govern- 
ment over the CRA agreement,” and of the intent to retain this rela- 
tionship in spite of the war. 

In order to concede the possibility that the Nazis used I. G. con- 
nections with Standard (or other foreign companies) to further 
German war aims at the strategic disadvantage of the United States, 
it need not be assumed that there was any sy ympathy for the Nazis, 
or any consciousness of German strategic objectives on the part of 
the officials of the American company. “It is probably reasonable to 
assume for the most part that these businessmen and engineers were 
wholly engrossed in the problems of business and technique. Thus, 
we would interpret Mr. Frank Howard’s remark, that “technology has 
to carry on—war or not war—so we must find some solution” to the 
problem of keeping American and Dutch, British, and German inter- 
ests lying “in the same bed.” ?° 

Aside from the intent of individuals, the circumstances of the patent 
arrangements may have been such as to jeopardize the strategic in- 
terests of the United States, inasmuch as there arose an imbalance 
in the manner of evaluating the strategic implications of patent and 
technological exchanges between the American and the German com- 
panies. From the beginning, the German company appears intimately 
linked to the German Government, with every critical decision 
referred to itsdemands. Even in 1926, at the initial meetings between 
the two companies when the idea of joint areas of enterprise was 
broached, the officials of the German company are reported to have 
become at once apprehensive that they might forfeit Government 
support if they dealt with the Americans." In the September 1927 
agreements, a series of letters was exchanged “at the request of the 
Germans” insisting again on the flexibility of company policy in its 
constant subordination to “governmental authority.” 2 When the 
Nazis came to power, the Government became an active partner of 
big business in the direction of German enterprises. Thus: 

Under this program adopted in 1933 by the new National Socialist. government, 
the German economy was to be rebuilt * * * under the leadership of Herman 
Goering * * * The synthetic oil-from-coal program, already well started, was 
to be greatly expanded and real efforts made to develop other synthetic 
industries. 

Because of its importance from a military and economic standpoint, synthetic 
rubber was to be one of the pillars of this autarchy program. * * * So the 
production of synthetic rubber became a part of the German autarchy program 
with the government paying the cost and directing the procedure.” 

From then on, I. G. made it clear that “before I. G. could make any 
plans for a buna manufacturing industry in the United States, they 
would have to consult their government.” "4 


eat of Justice, quoted from a note dated November 14, 1939, op. cit. supra, 
note 7 e 

trrank i Howard, op. cit. supra, note 1, p. 19. 

21d., p. 25. 

13 Id., p. 40. 

%4Td., p. 61. 
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It thus appears that Standard, itself a commercial free agent, dealt 
freely and on a commercial basis with a company that had already 
become an instrument and agency for the policies of its Nazi govern- 
ment. It is not unreasonable to suppose that under such circum- 
stances the Nazis would trade off commercial benefits for strategic ad- 
vantage. In any case it does not appear that prior to Munich, for 
example, I. G. was stubbornly reluctant to permit the American 
licensing of its buna patents or even to permit the vigorous search for 
= licensees in accordance with its agreements with Standard. 

n the 1939 patent exchange, the attempt was made to withhold or to 
delay the buna assignments.’> While Standard was disclosing all the 
details of its independent research in butyl rubber, I. G. re in 
1940 to disclose to Standard any information on its buna rubber poly- 
merization units.%* In this light, it is significant that I. G. arranged 
its patent exchanges and joint research relationships in such a way 
that the American had no rights whatsoever over processes within Ger- 
many and that Americans were excluded from sharing in (or viewing 
except by specific permission) the research and development activities 
within Germany, whereas Germany shared in research, development, 
and control over licensing within the United States. This arrange- 
ment would seem to have had strategic implications for which there 
was no commercial equivalence. 

It does not follow that Standard is to be condemned for the role it 
played. Under the special circumstance of international dealings, 
where strategic advantages are at stake and commercial criteria are 
not the primary guide to the public interest, it rests with the Govern- 
ment and not with private companies to make the public policy deci- 
sions. This brings us back to the dilemma noted previously. In order 
to formulate policy criteria suitable to the complexities of science and 
industrial technology, government must have the requisite compe- 
tence. The competence it requires is not only such mastery of science 
and technology as might be provided by experts borrowed from in- 
dustry or a university. It must, indeed, encompass this mastery; but 
it also must embody an understanding of the values of nation and 
community and of the processes of social evaluation, compromise and 
choice which are the very essence of governing. The United States 
Government had not this competence which would have been required 
to guide the relationships between Standard and I. G. 

The technical relationships between nations which are today of 
strategic importance are not specifically those which may have a 
of national concern in the thirties. But the underlying problem of 
technical evaluation as a part of the process of governing remains. 


%1d., p. 88: “Ringer may, or may not, have known at the time, however, something I 
did not learn until the following year—the Nazi government had already made a synthetic 
rubber agreement of some kind with the Italian Government. Since Ringer had, durin 
our first day together, mentioned that he expected soon to go to Moscow for technica 
discussions with the Russians, whom we both knew to be interested in Buna rubber, it is 
possible also that he foresaw the prospect of being required by his Government to make 
some arrangements with Russia concerning Buna. Ringer recognized that Standard’s 
minority interest in the synthetic rubber process outside Germany was creating difficult 
problems for the I. G. with their own Government. Apparently because of this embarrass- 
ment, the I. G. had not yet asked its Government for permission to include these buna 
nae in the batch he was delivering, although he freely acknowledged his obligation 
to do so - 

The quotation serves also to illustrate the manner in which I. G. officials acted as direct 
agents of the Nazi government in its dealings both with foreign governments, and with 
great foreign companies. 

16 Td., pp. 105, 108. 


81939—59——2 








12 SYNTHETIC RUBBER 


Indeed, as the technical issues proliferate, as they become increasingly 
complex, and as they assume greater strategic importance than ever 
before, it becomes increasingly urgent that our Government develop 
the special competence required for sound evaluation and effective 
control in this sphere. Recently, for example, there has been active 
intervention by the American Government in the control of trading 
relationships and technical exchanges between the West and the 
Soviet bloc. But while our Government chose to remain aloof in the 
twenties and thirties and intervenes with a heavy hand in the forties, 
the question remains as to whether it has yet acquired the special 
technical competence necessary to perform this task with understand- 
ing and effectiveness. 

t was also charged by the Department of Justice and by the Trumai. 
committee that Standard and its CRA associates blocked the competi- 
tive development of the synthetic rubber technology (and other 
technologies) by means of the range of patent control acquired through 
the I. G. relationship and otherwise. This type of action, designed to 
check the development of competitive technologies, is part and parcel 
of the drive for monopoly power. The use of patents to block com- 
petitive technological developments, though related to the evil of 
monopoly, transcends that evil for there is implied not only a control 
over markets to the disadvantage of the consumer, but also a slowing 
down in the rate of productivity increase to the detriment of the en- 
tire community and to the disadvantage of the nation’s military power. 

That patents may be bought and sold by great companies for no 
other purpose than to block competition and prevent innovation and 
invention, is illustrated by an interesting event in the dealings between 
Standard and I. G. While this incident is not of great intrinsic im- 
portance, it is especially significant because it is not offered as a 
partisan argument by those intent on establishing the culpability of 
big business, but rather is described by Frank Howard himself, who 
carried on Standard’s negotiations with I. G. Thus Mr. Howard 
describes a phase of these negotiations: 

Dr. Herman Schmitz, financial leader of the I. G., told me that one of their 
directors had conceived the idea that the most money with the least risk could 
be made out of the Buna development by selling it to the Dutch-British interests 
who dominated the rubber trade through the International Rubber Regulation 
Agreement. It was argued that these interests would be willing to buy the syn- 
thetic rubber development in order to hold up the price of their natural rubber. 
I opposed this suggestion at once as a shortsighted plan, probably impractical, 
and in any event out of line with the policies of my company * * *.” 

In this instance, Standard is to be credited for not doing what I, G. 
would have liked to have done, that is, to have sold the synthetic rub- 
ber rights to the international natural rubber cartel, whose only pur- 
pose in buying those rights would have been to see that synthetic 


"Id., pp. 68-69. Cf. also the Extract From Executive Committee Memorandum, October 
31, 1938, of Standard Oil (New Jersey) : 

“Synthetic rubber.—Negotiations indicate that the German Government will now permit 
discussions of details with, and revelation of technical processes to non-German parties in 
interest, so that within 1 or 2 months considerable progress ought to be made in these 
negotiations: although the German interests hope to sell the process to the international 
rubber cartel that course would probably mean the process might be buried in the interest 
of maintaining a market for natural rubber. From our approach, the possibility of 
interesting some rubber interests in the United States in a mutualized company for the 
commercialization of the process would seem the more normal course. * * *,” Id., p. 264. 
{Italics are Mr. Howard’s.] 

The omnipresent influence of the German Government suggests that I, G.’s plan for 
barring the use of the buna process outside of the Reich, had strategic as well as com- 
mercial implications. 
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rubber was never produced outside of Germany. In this instance, 
Mr. Howard tells us, the sale of the patents to prevent their use would 
have been “shortsighted, probably impractical,” and “out of line” with 
Standard’s synthetic fuhber policy. But the fact that this step was 
urged at the highest level of negotiation between two of the greatest 
industrial concerns in the world, indicates that what was proposed 
was not something outside the realm of regular business practice. 

Our reading of the record indicates that Standard’s general interest 
in purchasing the fruits of I. G. research was for the purpose of rais- 
ing the level of its own refinery techniques and in order to add to the 
range of profitable byproducts of refinery operations; and that Stand- 
ard’s own investment in synthetic rubber research was motivated by 
the intention to establish an industry, based on the use of a petroleum 
derivative, that would mass produce a low-cost synthetic rubber for 
use in the manufacture of automobile tires. Yet, circumstances put 
into Standard’s hands control over patents which that company was 
not interested in using or in developing, but which gave to Standard 
the power to block lines of development competitive with her own. 
Can it be doubted that Standard (or any company) would be tempted 
to use such a power to its own advantage, should a competitive line of 
development threaten? And may it not be supposed that the very 
existence of that power was a deterrent to any enterprise or researcher 
who might have been disposed to start a line of development competi- 
tive to Standard’s? 

Through the general strength of its patent position, it appears that 
Standard was able to determine the technological line of synthetic 
rubber development in the United States. Can it be assumed that 
Standard’s “best choice” would necessarily also be the “best choice” 
from the standpoint of the economy of the Nation? There is, in fact, 
ho necessary identity between the choice appropriate to this private 
company and that appropriate to the general interest. Standard was 
an oil company viewing synthetic rubber as a possible outlet for its 
oil products or, better still, its refinery wastes. It was not a synthetic 
ber company researching toward the best synthetic rubber, or the 
most economical way of making a given rubber. It was interested, 
not in the best synthetic rubber or the most economical process, but in 
the synthetic rubber which would provide the most profitable outlet 
for its products. It was interested, not in the process best suited to 
war mckiinakion but in that process which would provide the most 
convenient and profitable adjunct to its regular refinery operations. 
In business terms, this was quite appropriate and proper for an oil 
company. But these were not the criteria by which economic welfare 
or national power would best be maximized. 

Specifically, Standard had acquired, in its huge deal with I. G., not 
only control over processes directly related to its own interests, but 
also control over processes only indirectly related to its research and 
business objectives. For example, it acquired the method in actual 
use by I. G. Farben for producing butadeine from coal, a method 
closely related to that used in producing butadeine from alcohol and 
related substances. But Standard had no interest in the use, evalu- 
ation, development, or promotion of this method. On the contrary, it 
might well have had an interest in its suppression, since this would 
have created a line of development competitive with Standard’s own 
petroleum-based techniques. Standard, no more than other compa- 
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nies, would be inclined to encourage competition against itself. There 
is evidence of this in the very field under discussion, 1. ¢., synthetic 
rubber. Here, Standard did not hesitate to protect her prepay 
rights, and thereby crush the incipient competition of possibly com- 
petitive lines of synthetic rubber development by Goodyear and Good- 
rich Tire Cos., by serving formal notice of patent infringement even 
during the emergency period of 1941. 

Even assuming that Standard never used its control over the I. G. 
butadiene process deliberately to halt a line of competitive develop- 
ment, and that licenses under this patent were never requested, let alone 
withheld, it is a matter of social concern that a company should control 
a process, possibly of great importance to commercial development and 
national security, which it did not itself develop, in whose develop- 
ment it was itself disinterested, but which might be used to block 
technical developments competitive with its own. The very fact that 
Standard held these patents may well have deterred others from con- 
sidering the use of techniques related to the patented processes, thus 
foreclosing other possible lines of technical development. 

In 1942, under the severe public pressure of the alcohol-petroleum 
butadiene crisis, Standard Oil did offer to the Secretary of Agriculture 
the I. G. process for possible use in the production of butadiene from 
grain alcohol. 

Thus: 


Hon. CLAUDE WICKARD, May 8, 1942. 
Secretary of Agriculture, 
Washington, D.C. 

My Dear Mr. Secrerary: In view of your statement today, I am writing to 
inquire whether this company can be of assistance to you in your consideration of 
the use of agricultural alcohol as a raw material for the manufacture of buta- 
diene for rubber production. I am advised by our technical organization that we 
have processes for the production of butadiene from alcohol through the aldehyde- 
aldol-butylene glycol route. Although we have no commercial experience with 
this process our commercial people are confident that it is a sound operation. 
Our own estimate of about 2.2 pounds of butadiene per gallon of alcohol seem to 
be about the same as those which have been published in relation to the Carbon 
& Carbide Co.’s process and the process of the Publicker Co.; but more detailed 
examination and comparison would be necessary to determine the relative merits 
of the three processes. The other two processes are certainly more modern and 
perhaps cheaper than our own but under present conditions the most important 
point is not the exact cost but the time required to obtain the production and the 
amount of critical materials required for the plants. This is a complicated 
question which only the Government authorities could pass on intelligently after 
a full review of all the facts. If it should appear that our process above referred 
to, or any other process, would be of value in the program of immediate produc- 
tion of synthetic rubber from agricultural alcohol they will be available, royalty 
free, for the duration of the war, and we will render all possible technical 
assistance in connection with the program. 

Very truly yours, 
(Signed) W. S. Farisu.” 


From the words of this letter it would appear that the process 
developed by (possibly) the world’s leading technical organization 
in the field of synthetics and primarily relied upon for the world’s 
production of synthetic rubber, had not even been thoroughly tested 
and commercially evaluated at that time, let alone adapted and de- 
veloped in the light of American needs, by the Government, by the 


#Id., p. 296, appendix. 
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company owning the patent, or by any other American firm or 
organization. 

In short, it becomes clear that under the structure of existing 
law, a private company controlling a wide range of patents may 
shelve them, neither developing nor putting them to use, and by so 
doing block lines of development important to national security 
and the general economic welfare, even though the company may 
be operating within the contexts of accepted business ethics, law, 
and commercial goals. This becomes all the more likely when con- 
trol over patents is not the result of the company’s pursuit of par- 
ticular scientific or technical objectives but represents rather a grab 
bag acquisition as the result of a wide-ranging patent deal. 

Nor should it be supposed it will necessarily suffice to prevent the 
deliberate blocking of potential lines of technological development. 
Because knowledge and invention is not kept out of use, does not 
mean that it will be put to use. The traditional assumption that 
save only for the pernicious meddling of monopoly, the clockwork of 
competition will serve all social ends, is an assumption that does 
not conform to experience. Indeed, even in that stronghold of pure 
competition, the agricultural sector, technology would stagnate except 
for the socialization of research and development. But if competition 
cannot be relied on to fully exploit the potentialities of discovery and 
invention, neither can oligopoly. It may be the social task, not merely 
to prevent barriers to the use of discovery and invention, but in a 
more positive sense to see that the values of such discovery and inven- 
tion are most fully exploited. 

In sum, research and technological development has been, and for 
the most part remains in the hands of private business, and especially 
of large corporations. This vital function, which includes the allo- 
cation of funds between alternative research outlets, the sale or use 
of inventions, and the introduction of new products and techniques, 
is carried on through the instrumentality of the patent system. On 
its proper operation every aspect of our future depends. But it is 
not a function which can fully and properly be performed by private 
business operating in the context of the patent system. First, because 
there are tasks of technological development, important for society, 
to which private business, operating in the quest for profits through 
patents, will not address itself. Second, because, as has been shown 
in this chapter, conflicts in this sphere may arise between private 
and social interest in matters of concern to consumer welfare, stra- 
tegic power, and economic growth. It is possible to suggest modifi- 
cations of the law which would mitigate against these conflicts, but 
the divergencies of interest are so manifold and so variegated in 
form that it is most unlikely that any formula of law will ever be 
devised which will itself create a sufficient harmony in the sphere 
of technological development, between social values and private goals. 
Hence, Government must (and eventually will) assume a new role. 
No longer limited to its role of mere financial angel, occasional trust- 
buster, and guarantor of the legal parameters of private choice, Gov- 
ernment will be obliged (and is being obliged) to participate over 
the whole range of technological choice, to undertake independent 
research and development, to juxtapose social values to private goals 
and to impose the general and public interest when in contravention 











16 SYNTHETIC RUBBER 


to the particuls ir or commercial interest, The change is already upon 
us. Each day new, ever more urgent, demands relating to the proc- 
esses of creative scientific and technological development are added 
to the responsibilities of Government. But if the task is with us, 
the consciousness of the nature of the task and its prerequisites is not. 
For the new task we continue to rely on competencies, attitudes, and 
organizations that are inappropriate or obsolete. The consequence 
of a failure to develop the prerequisite competence in government to 
deal with this task will be illustrated in the chapters ‘which follow. 





CHAPTER III 
THE SEARCH FOR A POLICY 


It was May 1940. With incredible rapidity the Germans had con- 
quered Western Europe and destroyed the expeditionary force of 
Great Britain. Under the impact of this catastrophe, on May 28, 
1940, an agency was created, the National Defense Advisory Commit- 
tee (NDAC), to give some kind of focus to American mobilization. 
Under NDAC, the so-called Francis committee was formed to formu- 
late a policy for synthetic rubber. 

Looking into the past the statisticians found that there had been 
great variations in the United States consumption of rubber. In the 
previous 4-year period, for example, 437,000 long tons had been used 
im 1938, 592,000 tons in 1939, 648,500 tons in 1940, and 775,000 tons in 
1941. Should annual consumption be averaged or should the trend be 
projected? Or should a vastly accelerated increase in demands be 
predicted as a function of the expanded activities of the economy un- 
der the needs of war? Or should a sizable proportion of current de- 
mand be discounted as “panic buying” or (more important) as non- 
essential? Clearly the facts offered a wide range of possible and rea- 
sonable estimates as to future need. The statistician could, and did, 
“reasonably” estimate rubber demand in the United States, under the 
impact of mobilization, at between 500,000 and 1 million tons per an- 
num. But this was for civilian needs alone. 

Further, there were the needs of the Military Establishment. These 
were necessarily most uncertain. ‘To this must be added the military 
and civilian requirements of foreign nations that the United States 
might wish or need tosupport. A characteristic estimate of combined 
military and civilian needs during the projected period of mobilization 
was for 900,000 annual tons. Should things remain as they were, that 
quantity of rubber would continue to be supplied through ordinary 
commercial channels. But things might not remain as they were. 
Rubber was brought from the East Indies, and there might be inter- 
ruptions in the passage of ships by submarine warfare, by a sheer 
shortage of available ship bottoms and/or by the conquest of those 
areas where rubber was grown. But how to measure and quantify such 
risks? Reclaimed rubber might to some degree be used instead of 
natural. But it was not then known to what degree reclaimed rubber 
could be substituted for natural rubber or the level to which the rate 
of rubber reclamation could be pushed. 

Thus, faced with need for a million annual tons of rubber, and the 
possibility of a sudden (or gradual) and complete (or partial) 
cessation of supplies—and assuming that an adequate synthetic sub- 
stitute for natural rubber could be put into production, officials might 
either suggest that an industry be built sufficient fully to meet all 
possible requirements or, alternatively, suggest a smaller investment 
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intended to provide (1) a “nucleus” of plant and operating organi- 
zation as a basis for the rapid expansion of the industry and (2) 
a margin of safety in the form of a natural rubber stockpile and/or 
operating synthetic-rubber capacity, sufficient to satisfy essential 
needs while the requisite building program (should such a program 
prove necessary) was brought to completion. Nor could responsible 
public officials lightly approve the building of a new synthetic- 
rubber industry. Such a program would require a large expendi- 
ture of public funds. The basic processes were untried and uneval- 
uated. The degree of substitutability of the synthetic for the natural 
product was not known. Some foresaw in the establishment of such 
an industry the continuing prospect of new tariffs and subsidies, 
resulting in both a higher cost and perhaps inferior articles being 
forced upon the American consumer, and a grave blow to the post- 
war economies of our British and Dutch friends to whom the sale 
of natural rubber was a major source of dollar earnings. Nor could 
the fact be ignored that those who pushed for a new synthetic-rubber 
industry, had a commercial self-interest in its establishment, so that 
skeptics might discern a scheme to foist off on the Government the. 
whole vast risk of establishing a synthetic-rubber industry, the profits 
and control of which would eventually revert to a few great com- 
anies. 

. On June 5, 1940, the president of the Rubber Manufacturers Asso- 
ciation forwarded to NDAC a memorandum based on a poll of in- 
dustry opinion, recommending an annual synthetic-rubber-making 
capacity of 25,000 tons. 

On une 14, 1940, Mr. Collyer of Goodrich Tire Co., testifying 
before the Senate Military Affairs Committee, suggested an immedi- 
ate production of 100 tons of synthetic per day. 

In an early June meeting of the Francis committee, the representa- 
tive of Standard Oil took vigorous exception to limiting the synthetic- 
rubber program to the suggested 25,000 tons of annual capacity, 
arguing that a Government program of this magnitude would be 
worse than nothing for it would— 
tend to saturate the market for synthetic rubber as a specialty product and 
thus drive out of commercial production all the companies on whose initiative 
and development work the progress of general purpose synthetic rubber would 
depend.” 

By July 17, 1940, the Francis committee had settled on a plan for 
the immediate construction of an annual feedstock and synthetic 
rubber-making capacity of 100,000 tons. 

It appears that the committee arrived at this figure by a rather 
simple and direct route. The committee, convinced that a substantial 
production was called for, requested the companies which had been 
brought into the discussion to indicate the capacity which they would 
like to engineer. The figures which were then voluntarily submitted 
totaled 108,000 tons. Thus later, when Firestone and United States 
Rubber came forward with an offer to engineer a 20,000 and a 25,000 
Buna § plant respectively, the committee obligingly increased the 
planned capacity to 150,000 tons. When Standard Oil asked the com- 
mittee to hold in abeyance the 30,000 tons of butyl capacity which 
Standard had previously offered to build (on account of difficulties 
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that Standard was evidently running into in developing an adequate 
technology), the committee lowered its sights accordingly. In other 
words, it appears that the Francis committee formalized the views of 
the private firms commercially interested in synthetic rubber, and 
forwarded these views to the NDAC, which gave them the stamp of 
high national policy. While this accomplishment may not be quite 
in accord with the highest conceptions of government, in this instance 
America had reason to be grateful. At least, the committee was there 
to channelize the proposals of interested companies. No group other 
than these private firms displayed any initiative in getting under way 
a program which was to prove vital to national survival. 

The NDAC had no means of implementing its recommendations. 
The program must be financed, and for this 1t was needful to go to 
those who held the strings of the Government purse. To this end, 
in late September 1940, Mr. Stettinius and Mr. Batt contacted the 
Federal Loan Administrator, Mr. Jesse Jones. Jones made two 
points clear: first, he was himself skeptical of the need for the recom- 
mended level of synthetic-rubber-making capacity and he had en- 
listed the support of the President to his views; second, if the RFC 
were to lend financial support to the program, then the whole problem 
and the whole responsibility would have to be turned over to Mr. 
Jones and his associates. 

Subsequently, in November 1940, Jones threw out the NADC plan 
to build synthetic rubber capacity to a level of something more than 
100,000 tons. As he relates in his book,” he was willing to concede that 
“inasmuch as we in this country had not perfected the making of 
synthetic rubber we should at least learn the know-how.” Let the boys 
have a little cash to play with, to have their little experiment. When 
Jesse Jones met Howard of Standard Oil, Wiess of Humble Oil, and 
Harvey Firestone, he wasted no time reviewing the recommendations 
of the NDAC committees. 

Mr. Jones opened the discussion with characteristic directness: “What do you 
think can be done for about $30 million?’ ‘This figure of $30 million was in 
subsequent discussions reduced to $25 million, and Mr. Jones had stated that this 
was the one that he recommended to the President at the time. 

Thus, the Government banker, abruptly and without explanation, cut 
the laboriously evolved program from a 100,000 to only 40,000 tons of 
integrated capacity. 

In retrospect, this delay and this reconsideration by a new set of 
officials and then the drastic scaling down of the NDAC’s plan to less 
than half of its original dimensions may be counted as tragic. With 
the advantage of hindsight, the 100,000-ton plan was clearly a better 
plan than the 40,000-ton plan (for that matter, a planned 200,000 tons 
would have been better than the planned 100,000 tons, and a plan for 
500,000 tons would have been better still). But in the context of the 
time it is difficult to prove one a wiser or more reasoned judgment 
than the other. For Mr. Francis, “a capacity of 100,000 tons per 
year is as good a figure as can be named.” For Mr. Jones, an invest- 
ment of $25 million was as good a figure as could be named. On such 
judgments, the fate of nations hang. 


» Jesse Jones, Fifty Billion Dollars, My Thirteen Years With the RFC, p. 404 (1951). 
#1 Frank Howard, op. cit. supra, note 1, p. 131. 
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In these early November meetings the program took much of its 
essential future shape. Polymerization plants were to be built and 
operated separately by each of the Big Four tire manufacturers 
(Goodyear, Goodrich, United States Rubber, and Firestone). Each 
company would make whatever sort of tire rubber it chose to make, 
and would produce that rubber for its own use. Each company 
would arrange for its own feedstock supplies. The scheme called for 
75 percent Government and 25 percent private financing of direct 
cost. 

This arrangement, which in effect left the shaping of the program 
to the major tire companies, appeals to one’s commonsense, especially 
since the Government possessed no organization capable of making 
an independent evaluation of products and processes or of formu- 
lating a technological plan; nor was the RFC interested in recruiting 
such an organization. 

It would be expected that this arrangement would lead to the pro- 
duction of a synthetic rubber suitable for fabrication into tires since 
the companies responsible for its production would be obliged to use 
that rubber in the manufacture of their tires. Moreover, these com- 
panies, in line with their own self-interests, would presumably select 
satisfactory processes and suppliers, would coordinate the production 
of feedstocks with the production of rubber and would adapt the 
copolymerization to the needs of tiremaking. But the arrangement 
also had its drawbacks. Even theoretically (as was noted above) 
there was no assurance that the technicians of a private company 
would refer, in evaluations of this sort, to the criteria proper to the 
strategic or national interest (nor indeed, with Government financing, 
with the guaranty against any operating loss, was there any need for 
the company technicians even to refer to proper commercial] criteria). 
Further, while the research staffs of the tire companies had already 
devoted some time and effort to the problems of synthetic rubber, they 
were not likely to have access to the wide range of ideas, invention, 
and development in Europe as well as in America which might have 
been made available to a national scientific agency. In point of fact, 
moreover, the choice of synthetic product and process was largely pre- 
determined. Firestone and United States Rubber were already li- 
censed by Standard to produce Buna S and were committed to Stand- 
ard (and its process) as their source of butadiene. Goodrich and 
Goodyear were initially committed to the production of their own 
rubbers Ameripol and Chemigum which, according to Standard, were 
modifications of its own Buna N. By a flanking movement of patent 
infringement suits and the offer of Buna S licenses, Standard could 
pressure these companies into the use of Buna S. Eventually all 
companies accepted Buna S. For a part of their supplies of buta- 
diene, the companies were apparently steered into negotiations with 
the Carbon & Carbide Corp., a chemical company affiliated with Mel- 
lon interests. Goodrich was tied to Phillips Petroleum Co. in their 
joint ownership of the Hycar Chemical Co., and Phillips had chosen 
as its process one that would be appropriate to the butane available 
in its abundant supplies of natural gas. 

This working plan matured in the early November meetings. On 
December 9, 1940, the RFC formally requested proposals for the spe- 
cific projects, these to be submitted by January 15, 1941. By January 





SYNTHETIC RUBBER 21 


15, 1941, proposals and building plans were in the hands of the Rubber 
Reserve Company, a subsidiary set up under the RFC. 

From January 1939 until June 1940, the problem of a synthetic-rub- 
ber industry had been under consideration by the Army-Navy Muni- 
tions Board; from June 1940 until October 1940, it had been under 
consideration of the NDAC. At last a plan had been evolved only 
promptly to be discarded. From October 1940 until January 1941, the 
problem was under consideration by the RFC. Now, finally, a genera! 
plan was settled. The construction proposals were in. The agency 
in charge had the power to act. At fast a synthetic program was to 
come into being—so it seemed. 

But there was no action. No authorization. The Government 
banker had chosen to reconsider. 

On February 21, 1941, Mr. Frank Howard wrote to the executive 
committee of the Standard Oil Co. : 

Mr. Schram admitted last Tuesday that the rubber program of the RFC is in 
a state of suspended animation and that it is impossible to say when any action 
might be taken.” 

What has happened? The pros and the cons of the case seemed 
just as before. All the disadvantages of the move were just as great, 
the advantages were no less. Then why? Mr. Jones and his colleagues 
never explained. Something may perhaps be understood, however, 
from a glance at the course of world events. 

W hen, i in May 1940, the “mighty” army of France, and the armies 
of England, Belgium, and Holland collapsed and disintegrated in 
a fortnight, then the Nation was fear stricken. Against this back- 
ground of dread urgency, the NDAC’s ¢ onsiderations of the synthetic 
rubber problem began ‘and its recommendations emerged. But our 
world did not turn topsy-turvy. Britain repulsed the air onslaught 
of the Luftwaffe. The German invasion threat did not materialize, 
Churchill continued his defiant speeches. In the United States things 
moved on an even keel. Business was good. In Washington day fol- 
lowed day, just as before. The Wehrmacht was quiescent. There was 
room for invincible complacency to return and spread itself. Mr. 
Jones, who did not believe that any investment in “expensive plants” 
was warranted in view of the technological unc ertainty, “except in 
an extraordinary emergency” might, under these ¢ ircumstances, have 
reconsidered and concluded that there was no “extraordinary emer- 
gency” sufficient to warrant throwing away the taxpayers’ good money. 

Mr. Howard was handed a memorandum by Mr. C layton on Feb- 
ruary 26, 1941. The essence of this memorandum was expressed in 
this conclusion : 

It may be safely assumed, therefore, that we have in sight now even if cut off 
at once from any further supply, a sufficient supply of rubber to carry us for 
3 years.” 

Having thus reasoned America out of all danger, there remained 
no justification for an emergency synthetic rubber program. Among 
the interested companies it was now assumed that the 40,000-ton 
program was definitely abandoned, and that there was little likelihood 
that the RFC would do anything about synthetic rubber at all. These 
companies, and other perhaps, ‘did, however, continue to exert such 


#Id., p. 139. 
31d., p. 143. 
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pressures as they were able to muster to resist the complete abandon- 
ment of the synthetic-rubber program. On March 28, 1941, the RFC 
proposed what appears to have been a sop to appease those exerting 
pressure. This was the so-called a plan,” a plan which, 
it has been remarked, certainly reduced the program until only its 
shadow remained. 

The shadow plan proposed no construction of feedstock plants, 
though the development of workable processes and the provision of 
a suitable supply of butadiene was, as was then foreseen, the crux 
of the endinalealon problem. It proposed the construction for Gov- 
ernment account of four copolymerization plants of 2,500 tons annual 
capacity each, for a total annual capacity of 10,000 tons. Each plant 
would be required to produce a mere 625 tons of synthetic rubber a 
year for a national grand total of 2,500 tons, of which only half need 

e tire rubber. 

The interested companies were not appeased by the gesture. They 
reappealed to the officials of RFC. More particularly, they took their 
case to the new Office of Production Management (OPM), which had 
recently emerged from the NDAC, They attacked as illusory the 
supposition that a synthetic-rubber industry could be brought a 
and easily into being after a rubber shortage had actually developed, 
contending that from 2 years to 30 months would be required in order 
to achieve a substantial production, and that no amount of preliminary 
engineering would appreciably shorten this period of gestation. As 
mobilization cumulatively increased the competing demands for re- 
sources, the difficulties of creating the industry would become more 
severe. Thus, in a letter from Mr. Howard to Mr. Deupree of OPM, 
dated April 10, 1941: 


* * * If we are to meet an emergency the four large companies must know 
in advance how to provide synthetic rubber successfully and continuously on a 
large scale, and how to produce tires from this rubber * * * At least three proc- 
esses of butadiene manufacture should be developed * * * At least two processes 
of styrene manufacture * * * 

No amount of preliminary “‘preparation” by way of paper designs or erection 
of empty shadow plants can completely meet these problems. If we spend the 
next 6 months working out a preliminary engineering and experimentation pro- 
gram at least 3 months out of the 6 months will be net lost time, and the ultimate 
delay may be even worse than 6 months because of the possibility of cumulative 
difficulties of all kinds which may come upon us in increasing numbers when we 
are trying to carry out an emergency rubber production program under condi- 
tions which will upset the normal production in this country in countless ways. 

* * * we have incurred the danger of a real shortage of rubber * * * and 
have also handicapped ourselves by pushing the rubber program along until it 
conflicts even more seriously than it would have with the ship program, the 
plane program, and the general preparedness program.” 


But more important than the pleas of individuals was the pressure 
of events. From March 1941 onward, the Nazi armies resumed the 
offensive with uninterrupted success in North Africa, Yugoslavia, and 
Greece. Submarine sinking> reached a new peak. On May 20, the 
German air and seaborne attack on Crete began—a perfect model of an 
island invasion. It was against this background of defeat and dis- 
aster with all the implicit threat to the security of America, that OPM 


*Id., pp. 150-151. 
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reacted in favor of the plea for a renewed synthetic rubber program. 

On May 9, 1941, Mr. Knudsen wrote to Mr. Jones: 

* * * we should immediately make the decision to erect plants capable of 
producing 40,000 tons of synthetic rubber and holding our minds open for a few 
months until we have a better knowledge of engineering plans, with the idea 
that we may want to multiply this production to 100,000 or 200,000 tons of syn- 
thetic rubber. 

The RFC accepted this decisive recommendation. On May 21, 1941, 
the interested companies *° were called together to settle technical de- 
tails. At this meeting the suggestion was made of bringing in a top 
engineer as technical consultant or to supervise, coordinate, or run 
the program. The suggestion was seed thrown on barren ground. 
The program was to remain in the hands of the Government bankers. 
It also emerged at this meeting that a main sg ata of the immediate 
program would be merely to test and choose between available prod- 
ucts and processes as a basis for a major expansion (time, however, was 
not to indulge us with this further opportunity for experimental eval- 
uation). All plants were to be wholly financed and owned by the Gov- 
ernment through the Defense Plants Corporation. All plants were to 
be built by private companies and operated by those private companies 
on a cost-plus-fee basis. 

On June 22, 1941, Germany invaded Russia. Through the summer 
months the Germans destroyed Russian armies and advanced through 
the Russian lands. And in their islands the Japanese were preparing 
a surprise of their own. 


* Standard Oil (New Jersey), Firestone, United States Rubber, Goodyear, Goodrich, 
Du Pont, and Union Carbon & Carbide. 











CHAPTER IV 
CRISIS 


Thus by the summer of 1941, the synthetic-rubber policy had taken 
a definite shape, and had become a program in action. It was a policy 
and a program now that derived from certain settled technological 
conceptions ; with operative responsibilities divided between partic cular 
industries and even particular companies; a program which relied for 
its drive, incentive, technical judgments, and energies on a group of 
private concerns; a program that was to be financed in a settled fashion 
and to be supervised and held in check by the views of a particular 
Government agency. Subsequently this program was to be expanded, 
blown indeed into vast proportions. It was to be battered and it was 
to be modified, but it was not to be replaced. This basic pattern, as- 
sumed as a reflex to the pressures of a set of particular industrial com- 
panies, was to remain the core of all that followed. 

Through the summer and fall of 1941 the Russians were pushed to 
the verge of defeat. The German offensive in North Africa moved 
forward. The Japanese threatened war. On December 7 the Japa- 
nese struck at Pear! Harbor, crippling and immobilizing the American 
fleet. Rapidly, Japanese sea and air power seized contr rol of the West- 
ern Pacific. Now at war with Japan, Germany, and Italy, it was the 
task of the United States to create a military force and to supply the 
people and the armies of Great Britain and Russia so as to sustain their 
fighting power. Insofar as rubber was concerned, the worst had hap- 
pened. The whole Far Eastern supply was about to be cut off. In 
that. crucial December, construction had started on not a single one 
of the essential butadiene plants. 

On January 3, 1942, the War Production Board was established with 
Donald Nelson as top industrial mobilizer. In the flurry of adjust- 
ments then taking place, one small item appeared which was to be of 
consequence to the synthetic-rubber operation. On January 7 the 
whisky-distilling industry was ordered to divert 60 percent of its 

capacity to the production of industrial aleohol. On January 12 : 
planned 400,000 tons of synthetic-rubber output capacity was an- 
nounced. In this expanded building program, authorizations to 
those already in the group were incre: ised, and other “reputable” firms 
were brought in. As before, these firms were allowed to choose their 
own processes. Thus Koppers Co., with an assigned capacity of 
40,000 tons of butadiene, chose a benzol-based process. Benzol was in 
very short supply. Because of this shortage, 5 months later Koppers’ 
authorization was canceled entirely. 

Alcohol-based butadiene capacity was increased to only 40,000 tons 
of a projected 288,000 tons of butadiene, the entire 40,000 tons to be 
built by the Carbon & Carbide Co. At that time George Johnson, a 

public power engineer and leader of a Nebraska group, was making 
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the rounds of the Washington agencies trying to interest someone in 
his group’s plan for converting the great grain surpluses then held 
by the Chovraibes into industrial alcohol and high-protein cattle 
feed. He could find no one in the war agencies to examine his plan or 
evaluate his claims. His Senator, George Norris, however, was in- 
terested in hearing him out. 

For the great bulk of the required butadiene capacity, Rubber Re- 
serve turned to the petroleum industry. 

The whole petroleum industry was, at the time, tightly organized 
through a war agency known as OPC or Office of the Petroleum Co- 
ordinator. Harold Ickes was the Petroleum Coordinator. Although 
Rubber Reserve made requests and contacts through OPC, it con- 
tinued to negotiate with individual companies and delegated to OPC 
none of its power to select, or to control and shape, the petroleum- 
based synthetic rubber program. 

Planned styrene capacity required for the output goal of 400,000 
tons of synthetic rubber, was initially raised by bringing Koppers 
Co. into that program. Contracted-out copoly mer -apacity was 

raised to the projected level by increasing the assignments of the Big 
Four tire companies. 

On January 12, 1942, in a meeting of OPC, there was aired an intra- 
industry controversy on the technical approach to the production of 
butadiene which was later to be fought out in the press and before 
congressional committees and in a P residential committee, and which 
was never quite to be resolved. Certain companies maintained that 
there was an insufficient supply of butylene for the projected produc- 
tion of high-octane gasoline for aircraft and that, therefore, rather 
than adding to this demand, butadiene should be made by the dehy- 
drogenation of butane which was admittedly in plentiful supply. 
To this argument, Standard and its associates replied that while the 
butylene supply was certainly short at that time, it would be pre- 
ferable to invest in new refinery techniques, such as Standard’s new 
“fluid catalyst process” cracking units, which would increase the 
butylene supply, rather than invest in ‘the equipment required for 
butane duhvdre yenation. Thus the whole war program would be 
given a greater flexibility, for the aviation fuel program could be in- 
creased, if this became necessary, at the expense of the synthetic 
rubber program and vice versa. There were no disinterested parties 
in this dispute. Both sides had large patent royalties, industry in- 
fluence, and byproduct markets at stake. There was no Government 
agency competent to review and to evaluate the dispute from the 
criterion of effective mobilization policy. The later dispute over 
the Houdry process, is related to this original controversy over the 
preferability of a butylene-to-butadiene as against a butane- to-buta- 
diene route. What Houdry did was to propose an easier and cheaper 
process for the production of butadeine from butane. Insofar as 
rubber was concerned, Standard carried the day. The Jersey meth- 
od became the process basic to the production of butadiene from 
petroleum. 

In February 1942, the Russian Government, its armies locked in 
death struggle with the Nazis, suggested to the American Government 
a full interchange of information on synthetic rubber production. 
The Russians had been engaged in the large-scale production of 
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synthetic rubber for 10 years. They offered to send experts, blue- 
promt and production data for use in our initial planning. The 

ussian offer was forwarded to the Rubber Reserve, who turned 
it over to their technical adviser, Dr. Weidlein, who shelved it. For 
awhile, the offer was forgotten. 'The Russians did ship seeds of their 
Kok-saghiz, as a possible source of natural rubber. 

In early February, OPC officials claimed to foresee a critical short- 
age in butadiene supply for the year 1943, and to meet this shortage 
they formulated what was to be known as the quickie butadiene pro- 
gram. The quickie program was intended to produce at a high cost, 
but in a short time and with a minimal addition of new equipment, 
a large quantity of butadiene and simultaneously other critical chem- 
ical substances such as benzol, toluol, xylol, and isobutylene. It con- 
templated use of a “thermal cracking” process which was uneconomic 
in terms of money cost, but which was the method by which butadiene 
had hitherto been produced in America. 

The quickie plan contemplated an operation which would no longer 
assign tasks to firms as though each firm were a segregated and in- 
divisible entity. Instead, it would treat the industry as a whole com- 
plex of specialized and standardized equipment, and specialized and 
standardized manpower—one which could be reatiortod ai rational- 
ized under OPC direction to the end of meeting the specific and special 
demands of the war effort. Equipment would be rented or purchased 
from certain refineries, dismantled, moved and reintegrated into the 
production scheme elsewhere, The whole work flow would be broken 
down with specific tasks allotted to the operating units having the 
ability or specific equipment to handle those tasks. Raw and semi- 
processed material would move from plant to plant under a central 

lan. Thus it would be possible to bring the small and medium-sized 
independents into the synthetic rubber program as, it was said, they 
had already been brought into the aviation fuel program. It was 
contemplated that, as the regular synthetic rubber plants were brought 
into production, the quickie plants would resume their regular refinery 
operations and the program would be liquidated. OPC claimed that 
the program could produce about 200,000 tons of butadiene, 100,000 
tons of butylene, and 40,000 tons of isobutylene per annum. 

About this program a number of points should be made. First, it 
demanded a high degree of centralized control and planning by a 
technologically competent body: the kind of control and planning 
that Rubber Reserve was in no sense competent to exercise. It was a 
program that could not be carried out by individual negotiations 
with particular firms alone, no matter how sharp were the Govern- 
ment bankers and no matter how statesmanlike they were in their 
dealings. Since Rubber Reserve was not itself able to plan for or 
control the petroleum (or any) industry, if a job which required such 
planning and control were to be done, then the job and the prerequisite 
powers would have to be turned over to a technologically competent 
agency, presumably the OPC. But Rubber Reserve was not inclined 
to relinquish any of its powers. 

Secondly, the plan proposed that the Government offer to purchase 
the whole output of the individual firm, including many joint prod- 
ucts, rather than negotiate piecemeal for segments of that output, e. g., 
for butadiene alone (the butadiene yield running from 2 to 5 percent 
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of the total). It was argued that the small refinery could not be 
induced to embark on the direct thermal cracking of fight petroleum 
distillates unless an outlet were provided for all the joint products of 
that process. With small quantities of numerous items involved 
(though each was in short supply) it would be too costly and risky 
for the small firm to snaartele the separate marketing of these in- 
dividual items separately. The RFC, however, did not look with 
favor on such package buying and it was another 6 months before it 
would allow such purchases. 

Thirdly, the OPC plan demanded quick action and quick accept- 
ance, not only because the program was intended for a delimited 
period whose dimensions grew narrower with the passing of each 
day, but also because the acceptability of the program to the individual 
companies and the enthusiasm with which it was likely to be pushed 
depended upon the existence of excess refinery capacity. Once the 
»roduction slack, which transportation bottlenecks and tire rationing 
had caused, began to be taken up and technical staffs became otherwise 
occupied, then the moment appropriate for launching the quickie 
scheme would have passed. 

The quickie program was never accepted and never quite rejected. 
In the months that followed it continued to be one of the points at 
issue between OPC and Rubber Reserve. 

On February 20, 1942, Senator Guy Gillette of Iowa, as a member 
of the Committee on Forestry and Agriculture, addressed a report to 
the Senate in which he accused the United States Industrial Alcohol 
Corp. of blocking the expansion of needed alcohol-producing facilities 
through its power in the WPB andelsewhere. To this blocking scheme 
Senator Gillette linked the Standard Oil Co. which, he claimed, con- 
trolled the industrial alcohol industry in the United States besides 
controlling patents for the conversion of alcohol to rubber. A commit- 
tee of the Senate was set up to investigate these charges. 

In March the planned synthetic rubber program was raised toward 
the 700,000-ton level. For this, eight new oil companies were brought 
into the program. Dow Chemical became the third company in the 
styrene program. Copolymerization capacity, still in the hands of the 
four large tire companies, was correspondingly increased. Not until 
the summer of 1942 were other tire companies to be brought into the 
copolymerization program. 

Then General Tire & Rubber Co., large but not in the same giant 
class as the so-called Big Four, Copolymer Corp., and National $ n- 
thetic Rubber Corp, two cooperative companies consisting of a number 
of small and medium sized rubber firms, were each authorized to con- 
struct and to operate a 30,000-ton copolymerization plant. 

Hitherto copolymerization plants had been built in the vicinity of 
tire-manufacturing facilities. This had the advantage of facilitating 
supervision by the central management of the tire companies. It also 
allowed an easy liaison between technicians concerned with the makin 
and the blending and fabricating of synthetic rubber. For the secon 
and third round of increases in copolymerization capacity, the value 
of building in proximity to tire-fabricating centers was no longer so 
great, for the construction plans had now been completed, the organ- 
izational plans had been worked through, the operational know-how 
could be further developed in liaison with the original nearby edpoly- 
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merization plants. On the other hand as the program assumed its 
gigantic proportions, the economics of transportation costs became an 
increasingly decisive element in the location of new capacity. And it 
was cheaper to ship the finished synthetic rubber than to ship the raw 
materials required in producing it. Therefore, from the February- 
March authorizations onward, copolymerization capacity was sched- 
uled to be built in the vicinity of the butadeine-producing centers.” 

And now the investigatory committees of Congress bestirred them- 
selves. In March 1942, testifying before the Truman committee, Thur- 
man Arnold for the Justice Department blasted Standard Oil and its 
subsidiaries. He blamed the rubber shortage on the IG Farben- 
Standard Oil cartel. He charged that Standard Oil having developed 
a superior and lower cost synthetic rubber, namely, butyl-rubber, had 
withheld information on that rubber from the military authorities and 
had, by various evasive tactics, sought to keep the butyl rubber out of 
the Government’s program so as ‘to reserve this rubber for its own 
control and profit. Mr. Farish and Mr. Howard for Standard denied 
all. On top of the charge of blocking the rubber program, Mr. Arnold 
heaped the charge of blocking the high octane gasoline program, and 
the charge of dealings with Japan, Italy, and occupied France. 

The investigations of the Gillette committee had also started and 
continued from March through July 1942. Their stated intention was 
to uncover a “plot,” a “conspiracy of the monopolists,” to prevent the 
needed expansion of slovhol prodacitiag facilities and the “dispersion” 
of such facilities into the surplus-grain areas of the United States. 
The committee’s first witness was Mr. George Johnson of Nebraska 
who described at length the frustration of his efforts to have the war 
agencies consider his plan for a synthetic-rubber program based upon 
grain alcohol. 

The Gillette hearings provide insights into the processes of public 
policy formulation and decision making by the officials of war agen- 
cies. Thus, Mr. Jesse Jones, who retreated under pressure to the posi- 
tion that the “RFC only carries out policies and does not formulate 
them,” was asked by Senator Gillette how and by whom the then- 
planned level of synthetic-rubber capacity had been set. Mr. Jones 
replied “I don’t know that I can tell you, Senator.” But when pressed 
by the Committee, Mr. Jones described the process of formulating 
this high and vital policy as follows: 

We worked out the original 400,000-ton program and kept working, and when 
we saw the need for more, I think I suggested that we increase it to 600,000 tons. 
That was adopted, approved by the WPB. Then I suggested that we go to 
700,000 tons and the WPB approved that. Then I suggested 800,000 tons and 
they approved that, if I remembered correctly ; and now I have suggested for con- 
sideration another 200,000. That has not been acted upon * * *,. I will take 
the responsibiilty. I probably had some people with me, but I will take the respon- 
sibility. 

In the course of the hearings it emerged that a number of new 
processes and technological suggestions had been offered to the Gov- 
ernment, but that there was no effective instrumentality or technique 
for the objective consideration or impartial evaluation of these proc- 


* Comparative transportation costs under the various location combinations are given 
te Leper Fag ee _ way eee ” the eee rubber industry by EB. R. 
} a a . H. Lavender and publishec ugust , 1944, in the 
Office of the Rubber Director. ‘i rire iio. 
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esses or suggestions, The important processes which were brought 
to the attention of the committee were chiefly for the production of 
butadiene. Among these was the butylene-glycol method based on the 
processing of grains which had been developed by Department of Agri- 
culture scientists at Peoria, Ill. Considerable economies were claimed 
for this method but it was clear that the high officials of the Depart- 
ment of Agriculture had not and were not urging it or pushing for- 
ward its development with any vigor. 
* %* ES * % * of 


The role of the Department of Agriculture in this crisis is a good 
example of the difference between technical competence in Govern- 
ment, and technically competent Government. There was a high de- 
gree of technical competence in this agency, and this technical com- 
»otence was employed in the provision of certain useful services. But 
it was not a techniba competence which, wedded to the special value- 
structure of public choice and to the know-how of politics, could pro- 
vide a basis for decisive policy formulation, for public choice, public 
planning, public action. Department of Agriculture scientists knew 
a great deal about the problems and processes of butadiene production. 
No mechanism existed for turning their knowledge to account. in the 
formulation of public policy; their work and knowledge and com- 
petence were not incorporated into the function of government. In 
their long experiments at Peoria they had developed new processes, but 
they were not called upon to develop these processes in the context of 
the special needs and scarcities of war planning, nor were these proc- 
esses tested and evaluated by any agency in the light of these needs 
and scarcities. Very late in the day, the then Secretary of Agriculture, 
Mr. Claude Wickard, submitted a report on the research of the Depart- 
ment covering the production of synethetic rubber from plant products 
including (1) the butylene glycol process, (2) an ethyl aleohol process, 
(3) a butyl aleohol (butanol) process, (4) an isoprene from grain via 
acetone process, (5) a methyl-pentadiene from grain via acetone pro- 
cess, (6) a norepol from soybean and other domestic vegetable oils via 
linoleic and lineolenic acid process, (7) a methyl acrylate from milk 
whey or grain via lactic-acid process, (8) and isoprene from turpen- 
tine process, and (9) a myrcene from turpentine via b-pinene process. 
But there is no evidence that the value of these was weighed at any 
stage in the formulation of policy in the context of the special needs of 
Government. A summary of the processes was transmitted to the 
Baruch committee on August 31, 1942. In a letter to Mr. Crossland, : 
copy of which was forwarded to Mr. Baruch, Secretary Wickard sug- 
gested that certain of these processes ought “not be overlooked.” Mr. 

Wickard’s efforts were not welcomed. Mr. Baruch wrote in reply: 

SEPTEMBER 3, 1942. 

DEAR Mr. Secretary: Thank you very much for your letter of September 2, 
enclosing a copy of the report on butylene glycol and your letter to Mr. 
Crossland. 

You, of course, will remember that in your testimony before the committee, 
you said, “The Department of Agriculture is not in a position to make recom- 
mendations as to what kind of methods should be used,” and “Now, I want to 
make it very clear, however, that I am not recommending that you use grain 
exclusively or In any part for production of synthetic rubber.” 

Since I am sure you would not use the method of a letter to Mr. Crossland 
merely to make a record, we assume you want the committee to consider it as 
a definite recommendation. 
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May I add, also, my dear Mr. Secretary, that this constant shifting in posi- 
tion among all the agencies dealing even remotely with rubber may result in 
a better process—but only after the war has been lost. 

Sincerely yours, 


Mr. Wickard replied. 


Dear Mr. Barucu: This is in reply to your letter of September 4, in which 
you express the feeling that remarks which I made when testifying before 
your committee were inconsistent with statements which my letter of Septem- 
ber 2 to Mr. Crossland contained. You refer to my statements regarding the 
production of butadiene from 2, 3, butylene glycol. I want to state categorically 
that we have not shifted our position, as you indicate we have in your letter, 
nor do I think that my statements before your committee are inconsistent with 
my letter to Mr. Crossland. I am sorry if they seem that way to you. 

The Department of Agriculture is not in a position to make recommendations 
as to the kind of methods which should be used in the production of synthetic 
rubber, and I have not recommended the use of grain exclusively, or in any 
part, for the production of synthetic rubber unless grain offers definite ad- 
vantages over other processes and raw materials from the standpoint of the 
speed of production and the use of critical materials. Those responsible for 
the synthetic-rubber program can alone make a decision on those matters and 
we have not knowingly ever attempted to influence their decisions. 

To me it does not seem that expressing “the opinion that the 2, 3, butylene 
glycol should definitely not be overlooked in any consideration of the develop- 
ment of increased or alternative supplies of butadiene” is inconsistent with the 
above principles as stated in our hearing before your committee. 

You realize, I am sure, that our letter to Mr. Crossland transmitting a re- 
port on the butylene glycol process was in response to a request from him of 
July 20. Since the establishment of your committee it has been our policy to 
provide you with copies of all information on synthetic rubber which we have 
supplied to any other agency of the Government. If this policy is not in accord 
with your wishes, we shall be glad to hear from you. 

Sincerely yours, 


(Signed) Bernarp M. Barucn, Chairman. 


CLAUDE R. WicKaArp, Secretary. 


And so was ended the meager and abortive attempt to use Govern- 
ment science as it should be used. 

Returning to our consideration of the hearings before the Gillette 
committee: the Senators were informed of the so-called Polish process 
for the production of butadiene from alcohol; a process which, it was 
claimed, had been operated on a commercial scale for a number of 
years in Poland. The inventor, one Szukiwicz, had escaped to Amer- 
ica and his process was now being sponsored by the Publicker Co., a 
large independent producer of alcohol in Philadelphia. Another was 
a one-step process for the production of butadiene from butane, de- 
veloped - the renowned catalytic engineer, Eugene Houdry, and 
sponsored by the Sun Oil Co. Publicker and Houdry made striking 
claims for their processes and both told a tale of frustration and 
“brushoft” by key officialdom. Similar were the complaints of others 
who had come forward with technological suggestions (e. g., Fred 
Willkie of Seagrams Distilleries with an early plan for the conversion 
of industrial alcohol plants using molasses to the use of grains), and 
of those who had come to the war agencies in an attempt to gain a 
share in the alcohol or synthetic-rubber programs. 

The reaction of the committee is typified b a passing remark of one 
of the Senators who said in exasperation auld tiomalentiit: “They come 
with their organizations. They come in with their engineering plans 
completed. They come in with the financing. They come in with the 
most part of the material, but they are blocked right here.” 
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The Senators were inclined to explain this “blocking” as due to 
(a) the favoritism of Government officials with private company con- 
nections, (b) vested interests intent on keeping out potential com- 
petition, and (c) big industry’s fear of excess peacetime capacity 
which might bring the threat of “cutthroat competition.” 

It is also senile, however, to explain what appeared as “blocking 
and brushoff” as the result of technical incompetence—the incompe- 
tence of governing agencies which did not evaluate proffered processes 
or technological suggestions because they had not developed the capac- 
ity for so doing. Thus, when Houdry offered his process to Rubber 
Reserve, Mr. Crossland for Rubber Reserve was able only to suggest 
to the Phillips Petroleum Co., which he knew to be interested in mak- 
ing butadiene out of butane, that it might like to look into Houdry’s 
process, impervious to the fact that the standards of company choice 
are not the same as the criteria appropriate to war mobilization. 

This imperviousness even to the need to consider, test, and evaluate 
proffered processes and suggestions of a complex technological nature 
is epitomized in the incident in which the Gillette committee members 
asked Jesse Jones what he would do if or when the Publicker Co. came 
to him with its process and its claims for this process of quick con- 
struction time, minimum use of critical materials, and low-cost opera- 
tion. To their questions, Mr. Jones replied simply, “I would not 
believe it.” 

The unquestionable contribution of the Gillette investigation had to 
do with the production of industrial alcohol. There were three im- 
portant sources of industrial alcohol. As of 1940, most of it was 
made from molasses (88 million gallons), a substantial proportion 
was derived synthetically from petroleum (33 million gallons), and a 
relatively small quantity was converted from grain (17 million gal- 
lons). As for the first, sugar and molasses are imports and, hence, 
the supply was limited by the shortage of available shipping tonnage. 
The second type synthetic alcohol, is made from ethylene, a byproduct 
of refinery operations. To expand the production of the synthetic 
alcohol required complex engineering and the use of many critical 
materials. Nevertheless, the WPB authorized new plants to raise out- 
put from this source to 60 million gallons, which approached the prac- 
tical limit of an expansion based on byproduct ethylene. 

The third recognized source of alcohol was via the distillation of 
grains. There was an enormous grain surplus, a quantity approach- 
ing a billion and a quarter tons of wheat in Government granaries and 
on the farms. It was claimed, moreover, that new distilling capacity 
required to convert this grain into ethy! alcohol could be made quickly 
available with only a minimal expenditure of critical materials or 
high-priority equipment; that the plant used to distill alcohol from 
molasses could, with minor modifications, be used to distill alcohol 
from grain; and that the alcoholic-beverage industry had an enormous 
unutilized capacity for the production of grain alcohol. Thus, that 
industry had produced 276 million tax gallons of distilled spirits in 
1936; yet, in spite of the influx of new firms and the building of new 
distilling capacity, it was producing only at the rate of 164 million 
tax gallons in 1940. It was contended that the capacity of the beverage 
industry available for the production of ethyl alcohol could be orate 
expanded (a) by introducing into this industry, which was recognized 
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as being in large part technologically backward, more efficient operat- 
ing procedures and the widespread use of new production techniques, 
e. g., flash distillation; (6) by slight changes in the Internal Revenue 
Code such as would, for example, permit continuous distillation or 
would allow the shipment of low-proof alcohol from distilleries with- 
out rectifying equipment to distilleries with the equipment required 
to further rectify that alcohol; and (¢) by the installation of small 
increments of equipment. 

Even recognizing that grain was the obvious source for a large 
increase in the output of industrial alcohol, there remained the ques- 
tion how much this ethyl-aleohol output should be increased. The 
answer to this question depended on the degree to which the new 
synthetic-rubber industry was to be based on butadiene made from 
alcohol rather than petroleum. 

At the time of the Gillette committee, those who argued for a greater 
(or a total) reliance on alcohol rather than petroleum as the source 
of butadiene contended that the processes for the production of buta- 
diene from alcohol were tested and proven, having been practiced on 
«a commercial scale in Russia, Poland, and Germany for many years. 
In contrast, they charged that the methods planned for processing 
butane or butene were unproven, and represented a gamble which a 
nation in grave peril had not the right to take. 

That the petroleum-based processes were untried and full of risk 
and uncertainty is undoubtedly true, although the agencies of Govern- 
ment may have taken small cognizance of this fact. Thus, Mr. How- 
ard relates : 

In synthetic rubber, these first months of the war had brought all of the 
processes for which Standard was responsible to a crisis at once. The Buna § 
itself had to be turned out in the largest possible quantity as soon as possible in 
our small Baton Rouge plant to provide enough materials for the fabricating 
tests needed to help the tire plants prepare for synthetic rubber. The new 
butadiene process, which was to form the principal basis for the oil industry’s 
butadiene program, was being engineered on the slimmest possible basis of 
laboratory tests, and we were trying hard to get better checks on these data. 
The butyl pilot plant, on which all Standard’s hopes for the development of an 
immediately successful manufacturing process for this new rubber depended, was 
not behaving consistently. Sundays usually found a tired group of chemists, 
engineers, and executives from New York assembled in the Bayway refinery for 
a post mortem study of the records of pilot-plant runs that had come to a pre- 
mature end during the preceding week.” 

It was further argued that, since the alcohol-based process was less 
complex and required more easily available materials, the plants could 
probably be built more quickly, more cheaply, and with a lesser di- 
version of critical equipment and resources. This claim was to be 
verified by events. 

Against the use of alcohol as the basic source of butadiene, it 
could be maintained that the money costs of the raw material in the 
case of petroleum-based butadiene would be less and, therefore, that 
the synthetic rubber could be produced at a substantially lower dol- 
lar price. If the objective had been to build a new industry for 
normal peacetime production in competition with natural rubber, this 
argument might have been decisive. As it was, it provided a full and 
sufficient reason for the concentration of research by Standard Oil 


“Frank Howard, op. cit. supra, note 1, pp. 191, 192. 
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on this process and for the interest of the tire companies in a petro- 
leum-based butadiene. But, in the circumstances of a war emergency, 
these normal economic criteria no longer held. And, particularly 
in this instance, relative money costs were without significance. Re- 
gardless of its market price, the surplus grain stocks in Government 
hands represented “sunk” costs, and any use that could be gotten 
from them must be counted as a net gain. Moreover, the greater 
utilization of whisky-making capacity for the production of indus- 
trial alcohol was hardly to be counted as a diversion of equipment 
skill or manpower likely to be critical, whereas, alternatively, it was 
probable that new demands upon the petroleum industry wold repre- 
sent just such a diversion. 

Clearly, in this time of great crisis, where speed of construction, 
assurance of output with the least technological risk, and minimum 
competition with other war demands were all of the essence, the argu, 
ment for basing the new synthetic-rubber program on grain alcohol 
was a very strong one, and one, moreover, which would naturally 
coincide with the bias of farm-State Senators. 

Nevertheless, in April 1942, nearly the entire 700,000 ton (GR-S) 
synthetic-rubber program was based on butadiene made from petro- 
leum or natural-gas Ferivat ives, with only 40,000 tons to be made from 
alcohol, and that to be produced synthetically from petroleum. But 
now the pressures of the Gillette investigation began to take effect. 
WPB performed a sort of miracle. In early May 1942, the Chemicals 
Branch found that, instead of the severe shortage of alcohol which 
it had previously put forward to explain its policy, there was, instead, 
a huge surplus. Rather than a 280-million-gallon-per-year capacity, 
it appeared, overnight as it were, that there was actually an annual 
capacity of 540 million gallons. 

ion this vast capacity happened to be so suddenly discovered, or, 
even more intriguing, how it managed to be kept out of sight so long, 
is a puzzle which we must leave for others to solve. In any case, on 
May 24, 1942, a new alcohol allocation was made to Rubber Reserve, 
and the share of the synthetic-rubber program based on alcohol- 
butadiene was increased to 220,000 tons per annum. The new alcohol 
capacity was in large part a substitution for the butane-to-butadiene 
capacity which was planned or in construction. 

That month, a world-famous industrial chemist especially known 
for his contributions to the allied victory in World War I, Dr. Chaim 
Weizmann, later President of Israel, was put in touch with the syn- 
thetic-rubber authorities. Dr. Weizmann, who had been associated 
with research into synthetic rubber since 1910, had been sent from 
England by Prime Minister Churchill with the idea that he might help 
in planning a synthetic-rubber program here. 

Weizmann had developed a new process for making grain into buta- 
diene. In this process, the grain was converted first into acetone and 
butyl alcohol, and the butyl alcohol was then converted into a highly 
pure form of butadiene. With his byproduct acetone he proposed to 
make the chemical substance isoprene, which is the basic building block 
of natural rubber. His process condensed acetone and acetylene— 
producing thereby isoprene, which is polymerized into isoprene rubber and gives 
a soft, malleable product which blends well with the butadiene rubber so one 


could use the pure butadiene for the hard tube and a combination of the two 
rubbers for the soft inner tube. 
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On May 15 Weizmann met with a technical committee including 
Messrs. Weidlein and Reid, who dealt with his suggestions and claims 
rather cavalierly. He was told then that there was no particular prob- 
lem in butadiene purification, though in fact purification was to be a 
major problem throughout the war. He was told that there was no 
need for his byproduct acetone. He was told that there was no capacity 
available to produce butyl alcohol. Later, he insisted that existing 
‘apacity could easily be used for this purpose.** In his autobiography 
he writes bitterly of his experience: 

My first lead was a letter from Mr. Roosevelt to Mr. Vannevar Bush, then the 
head of War Research. I am afraid that it did not do me much good, for I soon 
discovered that if I was going to do effective work I would have to play the politi- 
cian more than the scientist, a prospect which I found repugnant. The main 
question was not going to be one of processes and production, but of overcoming 
the vested interests of the great firms—particularly the oil firms * * * to initiate 
a process which had not the approval of the oil companies was almost too much 
of a task for any human being * * * the struggle was long and tiring * * * the 
vested interests were too powerful to permit a quick breakthrough.” 

Whether one accepts or rejects Dr. Weizmann’s explanation as to 
the reasons why his recommendations were not fairly considered, there 
is indeed no indication that his proposals were ever subjected to a 
competent technical evaluation. 

The time now seemed close at hand when American armies must 
come to grips with those of the Axis Powers. In May 1942, American 
military demands were for a minimum of 400,000 tons of rubber in 
1943. Civilians began to feel the pinch. Sugar and gasoline ration- 
ing began. On May 26, Senator Harry S. Truman estimated that 
there would be no automobile tires for civilian use during the next 
3 years. Nationwide gasoline rationing as a means of conserving tire 
rubber was scheduled for July. Yet synthetic rubber was not forth- 
coming. The program had bogged down, or had failed to start. 
These were days of fear and tension, of frustration and suspicion, 
of feverish and too long delayed preparation. All this was reflected 
and focused in the national attitude toward rubber. Here there had 
been a failure of anticipation, of preparation, of organization. Who 
was responsible; who should be blamed? There was evidence of 
stupidity, of incompetence, of brushoff and blocking, of favoritism, 
and of injustice. Private firms, e. g., Seagrams and Houdry, which 
felt that their proposals or processes had been slighted by Rubber 
Reserve, now advertised their complaints in the public press. The 
Rubber Reserve was attacked by the Truman committee, the 
Gillette committee, and other spokesmen for Congress. Congress 
rose in full revolt. Under the urging of its key committees, it de- 
cided to take the rubber program into its own hands. On July 22, 
by a decisive vote, both Houses passed the Rubber Supply Act of 
1942, setting up an agency independent of all other executive branches, 
and directed to increase the production of synthetic rubber from 
alcohol “produced from agricultural or forest products.” This 
agency was given the power to exercise an absolute priority in obtain- 


* The difficulty seems to have been not so much in the use of basic equipment but rather 
in the fact that the enzymes corresponding to the yeast used in the production of ethyl 
alcohol are, unlike yeast, very delicate organisms which must be treated with special care. 
Thus what was called for was the introduction of special fermentation techniques and 
purification equipment. 

2 Chaim Weizmann, Trial and Error, pp. 428-430 (1949). 
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ing the plants, equipment, machinery, materials, and supplies re- 
quired to produce the rubber to satisfy the military and civilian needs 
of the United States. 

This would have created, in a word, a separate executive supreme 
within its own sphere and answerable only to the Congress. The 
President vetoed the bill. In his long veto message, he pointed out 
that the bill would subvert the whole concept of materials allocation 
according to their relative essentiality in the prosecution of the war. 
But the President did not defend the then-existing program. He 
took cognizance of the “many conflicting statements of fact” and 
conceded that there may have been— 
serious mistakes * * * made in the past, based either on misinformation, mis- 
conception, or even partiality * * *. It may be that the present program of 
the War Production Board is not the best solution. If so, the facts should 
be ascertained and made public. 

To this end and in answer to the congressional revolt, he set up a 

three-man committee to review the whole program and to recommend 

an overall rubber policy as a basis for future action. The Com- 

mittee consisted of the Honorable Bernard M. Baruch, Chairman; 

Dr. James B. Conant, president of Harvard University; and Dr. Karl 

T. Compton, president of the Massachusetts Institute of Technology. 
The message was dated August 6, 1942. 











CHAPTER V 


PATENT CLAIMS AND THE INTERCHANGE OF 
TECHNICAL INFORMATION 


After Pearl Harbor, the Government and the private participants 
in the synthetic- rubber program turned to the task of settling patent 
claims, and providing for the exchange of technical information be- 
tween companies. Both were prerequisite to the creation of the new 
industry. A vast industrial complex must be organized, using un- 
tried techniques to produce a new product. The plant would belong 
to the Government. The product would be paid for by the Govern- 
ment. But it would be private companies that would devise the 
processes, build the factories, and carry on the operations. Those 
processes, built into Government facilities, were patented, and those 
who owned the rights to those patents would have a continuing claim 
on a share of the value of the synthetic-rubber output of Government 
plants. The extent of that claim must be settled. Moreover, it could 
not be assumed that those called upon to build and operate Govern- 
ment plants would themselves possess the patents or the knowledge 
necessary or useful in carrying out their assigned task. Consequently, 
it was necessary that the knowledge held by many companies should 
be made available to those selected to participate in the Government’s 
program. It was not possible, however, to determine beforehand 
what knowledge and invention would be necessary or useful for this 
purpose. Some of the required knowledge and technique was not 
patentable but was secret, e. g., rubber- compounding formula. And 
the patented invention and the secret knowledge (if it was to be paid 
for) was not only of an indeterminate value to the yet unshaped 
synthetic-rubber program, but had an unknown value also outside of 
that program. The question was: How was the Government to ac- 
quire and make available to the participants of the program the patent 
rights and information that would aid them in their tasks, and how 
might it protect the taxpayer from excessive liability in so doing ? 

Conceivably, the Government could have seized the pertinent 
patents, leaving the companies to make claims for recompense later 
before the courts. This would have been strongly resisted.*° Alter- 

natively, the Government might have dealt with its patent problem 
by requiring the participants to pool their patents, with royalties to be 
fixed by arbitration later after subsequent developments in the in- 


* True, the Alien Property Custodian did seize German patents, including I. G. buna 
rights, which Standard continued to claim as her own. An examination of this seizure of 
enemy patent rights might, incidentally, provide useful insights into the operation of the 
patent system. To what extent were German patents actually available, to what extent 
were they used, and what impact did this have on the level of American technology? 
Answers to these questions might provide us with a clue as to the part played by “‘promo- 
tion,”’ salesmanship, and development in the incorporation of the patented invention into 
the system of technological operations. It might suggest some measure of the value of 
patented information itself, without the know-how and abstracted from the concreteness of 
working operations, as a basis for spontaneous industrial development. 
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dustry clarified the value of the various contributions.** This ap- 
proach was opposed on account of the extreme insecurity which would 
exist as to the value of particular patents on the one hand, and as to 
the extent of the Government’s obligations on the other. 

The Government chose a simpler expedient. Agreements were 
negotiated with participating companies and with certain others 
thought to control important patents. These agreements had the fol- 
lowing primary objectives: 

(a) minimizing and limiting the Government’s liability, and 
ostensibly of 

(6) preserving the sales value of the Government-owned plant, 
e. g., by securing an agreement to the effect that the patents and 
know-how necessary to operate these plants would be passed on 
to postwar purchasers, and 

(c) of insuring that the Government would have the ultimate 
rights to the results of the private research which was financed by 
the Government. 

The Government arranged with these companies to pay a flat roy- 
alty for all past and future inventions that might be incorporated into 
the processes used in Government plants. It left it to the companies 
to divide up that royalty payment amongst themselves. Similarly, 
it left it up to the participants to arrange for the interchange of tech- 
nical information between themselves. It assumed the role only of an 
occasional mediator. 

While these patent agreements were lengthy and became highly 
complex, their general form was as follows: The private companies 
in a specified field who had patents to offer and/or who would partici- 
pate in the operation of the Government-financed plants, either (1) 
made their patents available to the Rubber Reserve Company until 
some specified “cutoff” point, with the Rubber Reserve Company en- 
titled to license these patents to its agents, i. e., to those companies who 
participated in the Government-financed program, or (2) the agree- 
ment simply sanctioned a series of private interchange agreements 
between participants with some provision that newcomers must also 
be made party to licensing agreements without specific discrimination 
against them. 

It was ordinarily provided that some fixed royalty be paid by the 
Rubber Reserve which, when there were several patent owners, would 
be divided between them according to some formula. This limited 
the Government’s liability. 

A method was generally provided for the exchange of technical in- 
formation, by setting up technical committees with the companies ex- 
changing information between themselves, or through a technical 
adviser to whom information was to be made available on request and 
who, in turn, was able, at his discretion, to re-channel that informa- 
tion to other interested parties. 

There were also vague provisions for licensing private operators who 
might purchase Government-owned plants, when these plants were 
offered for sale after the war. This was intended to preserve the sales 
value of the facilities. 


" Frank Howard, op. cit. supra, note 1, p. 232. 
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Also, to cover inventions made under Government-financed research, 
it was required that— 
each operating company requesting approval and reimbursement for research to 
execute as a condition precedent to reimbursement, a “patent agreement relating 
to research work,” which * * * contains a grant to Rubber Reserve Company of 
an extendible patent immunity under all inventions made in the course of research 
or development work financed by the Rubber Reserve Company within the “syn- 
thetic-rubber field.” 

This was intended to insure that the Government would have ultimate 
rights to the results of private research financed by the Government. 

The specific agreements may briefly be summarized. 

(1) With regard to the “manufacture, use, and sale of ‘synthetic 
rubber,’ ” i. e., the polymerization and compounding phase, Standard 
had held the key Bune S patents. These patents were seized by the 
Alien Property Custodian as I. G. property. Standard, however, 
never relinquished its claim. In 1948, however, the impasse was re- 
solved when Standard granted to Rubber Reserve a free license for the 
life of its Buna S patents, with the right to “issue perpetual free li- 
censes to everyone who cooperates with the Government in its war 
program and reciprocates with similar licenses under its own 
patents.” * 

(2) Subsequently Rubber Reserve entered into a large number of 
direct agreements with participating companies “undertaking to ren- 
der technical assistance to the Government” wherein each company 
extended a general grant under its patents relating to the manufac- 
ture of general purpose buna rubber, and received in return a royalty- 
free license under the buna patents held or subject to licensing by Rub- 
ber Reserve. It was also required that each company entering into 
this agreement “give its technical information * * * under a uni- 
form system for the collection and exchange of such information.” 
An agreement made previously for the general royalty-free grant of 
Buna S licenses had provided for the formation of a committee for the 
exchange of technical information on synthetic rubber among the par- 
ties thereto, which consisted of the Big Four tire companies and Stand- 
ard. Rubber Reserve held the right to “transmit such information to 
other parties conducting operations for Rubber Reserve Company on 
a reciprocal basis.” * 

Special agreements were concluded— 

(3) between Rubber Reserve and the du Pont Co. for the man- 
ufacture of neoprene; 
(4) between Rubber Reserve Company and Thiokol Corp. for 
the manufacture of thiokol ; and 
(5) between Rubber Reserve Company and Standard Oil for 
the manufacture of butyl. 
In view of subsequent developments in the synthetic-rubber program 
only the butyl agreement need concern us. The Rubber Reserve and 
its agents were licensed under all of Standard’s patented inventions 
made prior to 6 months after the termination of hostilities. All 
licenses were royalty-free for the duration. 

Royalties payable thereafter * * * are on a sliding scale, dependent upon the 

cumulative total of butyl rubber theretofore manufactured by Standard Oil * * * 


* Rubber Reserve Company, Report on the Rubber Program, 1940-45, p. 33. 
* Frank Howard, op. cit. supra, note 1, p. 235. 

* Rubber Reserve Company, op. cit. supra, note 32, p. 73. 

*1d., p. 71. 
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and licensees, such royalties being 5 percent of net sales until such total exceeds 
100,000 long tons, 4 percent thereafter until such total exceeds 200,000 long tons, 
and 3 percent thereafter * * *.” 

Provision is made for extending to licensees 
technical information * * * upon payment of reasonable compensation. 

(6) On September 5, 1942, a general agreement was completed 
between the Rubber Reserve Company and a number of oil and chemi- 
‘al companies, pertaining to the manufacture of butadiene. Here, 
neither direct licensing to Rubber Reserve nor any system of general 
licensing was provided for. The parties each agreed to accept a ceil- 
ing royalty out of which their claims would be settled, and agreed to 
offer to each other and to newcomers information or patents on 
nondiscriminatory terms. ‘Technical information was to be obtained 
through the medium of a technical adviser who could transfer or 
withhold such information as was “in his opinion * * * necessary or 
desirable.” As Rubber Reserve described the agreement : 

No direct licenses to Rubber Reserve are provided, the purpose of the agree- 
ment being to effect interchange of technical information and to provide for a 
system of interparty claims for use of technical information and patents under a 
ceiling royalty * * *. The agreement provides for licensing new operators of 
Government-built plants on reasonable terms and conditions not less favorable 
than those being offered to others * * * the agreement makes general provision 
for separate licensing to cover incidental products at reasonable royalties. 

* * * Rubber Reserve agrees to pay each butadiene supplier one-eighth of 
1 cent per pound of butadiene supplied under any agreement providing for pay- 
ments specifically based on cost of production, the purpose of such payment being 
to provide a limited fund available for settlement of interparty claims * * *. 
These provisions remain in effect until the end of the national emergency * * *. 

The parties are required to submit their technical information to a technical 
adviser * * * having the right to transfer any portion of such technical informa- 
tion to another party as in his opinion is necessary or desirable.” 


(7) This general butadiene agreement was supplemented by a— 


substitute agreement regarding exchanges and use of technical information and 
patent rights under oil industry processes for production of butadiene— 

the parties to this agreement being Standard, Shell Oil (and M. W. 
Kellogg Co.), Phillips Petroleum (and the Lummus Co.), Universal 
Oil Products, and Rubber Reserve. The agreement covered catalytic 
dehydrogenization and other processes. It provided for no direct 
licenses to the Rubber Reserve Company. Exchange of licenses be- 
tween oil-company parties under this agreement were to be royalty- 
free. New suppliers and new operators of Government plants would 
be licensed at the request of Rubber Reserve. New licenses would 
pay— 

one-eighth of 1 cent per pound of butadiene manufactured for Rubber Reserve 
during the term of the general butadiene agreement; three-sixteenths of 1 cent 
per pound of butadiene manufactured for Rubber Reserve Company thereafter ; 
three-eighths of 1 cent per pound of butadiene manufactured by licensee for its 
own use or sold or delivered to others than the Rubber Reserve Company or its 
nominees.* 

The agreement provided for the direct interchange of information 
between licensors and licensees. 





*1d., p. 77. 
7 Id., pp. 78, 79. 
*Td., p. 80. 
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(8) An agreement pertaining to the exchange and use of technical 
information relating to the manufacture of styrene was concluded on 
March 4, 1942, between a number of oil and chemical companies and 
the Rubber Reserve. As under the general butadiene agreement, no 
direct license to the Rubber Reserve was provided for, but a ceiling 
royalty was agreed upon to be divided among private company par- 
ticipants according to a system for the settlement of interparty 
claims. 

The system for settling interparty claims in both styrene and buta- 
diene production followed the same general pattern. A set payment 
was made by the Rubber Reserve to each producer of styrene or buta- 
diene, per pound of material produced, to cover all royalty on inven- 
tions pertaining to the production of those materials. Companies 
might then institute claims against each other for the sharing of this 
quantum of royalty payments. Settlement of these claims was to be 
facilitated through the mediations of the technical adviser and, if that 
did not work, through formal arbitration under an arbitrator agreed 
upon by both’ parties or selected by the senior judge of the District of 
Columbia Court of Appeals. The pattern of settlement thus arrived 
at was not to carry beyond the period of the agreement. 

As for styrene for the account of Rubber Reserve, the ceiling roy- 
alty was set at one-eighth of 1 cent, and when produced for others at 
5 percent of the actual sale price of the styrene so produced. The 
agreement was not to extend beyond the period of national emer- 
gency. New operators of Government-built plants were to be licensed 
at one-eighth of 1 cent per pound of styrene produced for the account 
of Rubber Reserve during the term of ‘the agreement and 21% percent 
of the cost or sale price of such styrene manufactured thereat fter, and 
5 percent of the sale price of styrene produced for other purposes at 
any time. Technical information was interchanged via the medium 
of a technical adviser. 

(9) On July 3, 1942, an agreement was reached between Rubber 
essed and the four largest tire producers, pertaining to the ex- 
change of technical information and patent rights relating to the 
compounding of synthetic rubber. Patents were licensed to Rubber 
Reserve which in turn licensed each of the other parties. Licenses 
and immunities were to be royalty- free. A technical committee was 
set up to exchange technical infor mation and “to advise the Rubber 
Reserve Company in respect thereto.” 

(10) Other special agreements covering specific patents or mate- 
— and prov iding for royalty payments, were developed with Good- 

ear Rubber & Tire, United States Rubber Co., and du Pont Co. 

- (11) A series of agreements was also developed covering inventions 
in synthetic rubber made in the course of subsidized research con- 
ducted by companies and universities, The purpose was to secure free 
patent rights, in return for such research subsidies. 

So much for the terms of the patent agreements. They did afford 
a basis for some technical interchange. They defined the Govern- 
ment’s obligations to private parties, and minimized the area of 
subsequent patent conflicts and possible litigation during the term of 
Government ownership of the synthetic-rubber industry. They did 
provide a quick means for new operators to take over complex oper- 
ations for Rubber Reserve without protracted negotiations with pri- 
vate patent holders. 
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On the other hand the nature of the agreements reflect the essential 
technical incompetence of the Government agency, and its indifference 
to the problems of economic organization and technical choice. That 
agency was primarily concerned with the Government’s royalty obli- 
gations during the period of emergency operations, and left it to 
the (generally) small clique of large firms composing the inner circle 
of the controlling group to deal with other aspects of the problem. 

Whether Rubber Reserve succeeded in minimizing the royalty obli- 

ations of the Government is not easily determinable, since neither 
it, the companies involved, nor anyone else has explained the criteria 
used in determining the adequacy and reasonableness of royalty 
payments. 

The provisions made for turning over techniques and patents to 
private operators upon sale of the plants were vague to the extreme. 
The guaranties to assure the vaunted “reasonableness,” in terms 
offered to those who might purchase Government plants, were vir- 
tually nonexistent. This indifference to future disposal problems 
may be understandable and excusable in the light of the extreme 
emergency conditions under which the agreements were formulated. 
Less understandable was the failure subsequently to clear the decks 
of patent claims so as to facilitate the ultimate sale of the Government 
plants. On the contrary, each fabricator was able to change his tech- 
niques, operations, and the organization of the plant which he oper- 
ated, incorporating into operations the patented modifications which 
would enable him to retain a favored position with regard to the 
purchase of that plant. 

Similar indifference on the part of the Government agency was evi- 
denced in the arrangements made for the interchange of technical 
information. This also was virtually left to the private operators. 
Where there were a few big companies, they set up a technical com- 
mittee to interchange information between themselves. As long as 
only they themselves were concerned, this worked well enough. But 
when larger numbers were involved, and especially where outsiders 
moved into the circle of the synthetic-rubber operation, the system 
for the interchange of information through the medium of the tech- 
nical adviser proved utterly inadequate. Data in possession of a given 
company, oan which might be used to raise the level of the operatin 
efficiency of others participating in the program, could not be searche 
through. One company had to know of the existence of particular 
data in the possession of another, before that information could be 
requested. Hach request must be specifically justified. The newcomer 
into the orbit of the Government operation was especially disad- 
vantaged. But more, the idea of pooling knowledge as a part of a 
conscious and positive effort to facilitate efficient operations in a period 
of crisis was set to naught. The inherently inoperative nature of the 
system is further attested by the fact that all requests must be proc- 
essed, all demands on companies made, all the mountains of technical 
information that might conceivably be interchanged must be chan- 
neled through, and at the discretion of a single tachatizal adviser, the 
same one for each of the agreements—a man who must also act as 
arbitrator in all patent disputes and who simultaneously, was also 
part-time director of the Mellon Institute in Pittsburgh and part-time 
technical consultant (and one-man technical staff) of the Rubber Re- 
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serve. Obviously, little time could be spent wearing the hat of 
technical adviser. 

During the months of crisis, this system for interchanging informa- 
tion was to be subjected to severe attack by critics of the program, 
and by firms that considered themselves shut out from the inner circles 
of control. 

The butadiene and styrene agreements not only did not encourage 
the interchange of information for the mutual improvement of proc- 
esses ; they actually created a positive financial disincentive to such an 
interchange, and to the consequent development of the most efficient 
unified process. These agreements provided for the payment by the 
Government of the manufacturing costs plus a flat royalty fee for 
each pound of rubber produced. The royalty paid by the Govern- 
ment was to be divided up between the companies by an agreed-upon 
formula. This division was intended to reflect the relative use made 
by the participants in the program of the patented processes owned 
by the various companies at the time of the agreement. It was, for 
example, the intent of the agreement that if Company A used processes 
owned and patented by Company B exclusively, then the royalty re- 
ceived from Rubber Reserve by A, for each pound of rubber produced, 
would be turned over to B. Hence the more that a company used the 
»atented processes of others, the larger the proportion of the royalty 

ee received by it from the Government which it must share with 
others. The more that it relied on its own processes, the less was it 
liable to share its royalty income from the Government. If, subse- 
quent to the agreement, one company switched to the use of processes 
patented by another, the latter could then claim an increased share of 
the former’s royalty fee from Rubber Reserve. Therefore any adop- 
tion by a given operator for his own use of the processes of other 
operators involving patented techniques would jeopardize his share 
of the royalty fee. The operator, in other words, had no financial 
incentive to adopt better processes patented by others, even though 
this might lower his costs (since Government payments covered his 
costs) , But had a financial incentive to avoid their adoption since to 
adopt them would threaten his settled royalty share. 
ore serious than the inadequacy of the system for the interchange 
of information was the failure to provide stimulus and direction to 
the future progressive development of the synthetic-rubber technol- 
ogy. This was a double-headed failure. First, the Government 
agency in charge failed to recognize the need to choose between alter- 
native directions of research and to evaluate the results of research on 
rounds other than those dictated by private company self-interest. 
herefore the Government did not evolve the criteria nor develop the 
special competence required for this sort of cognition and choice at 
the level of national planning. Without this competence (and indeed 
without even recognizing the need for it), the agency in charge could 
not organize research on its own account nor could it direct and evalu- 
ate private company research by reference to the criteria appropriate 
to strategic planning. The Government relied on private-company 
research, plus smaller projects carried on in universities and some re- 
search institutions. The Govertittieest paid, but it was not equipped to 
judge the value of that for which it paid. Second, relying on un- 
directed private research, the Government failed to impose a system 
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of incentives, with a sting or with a promise, that might spur the pro- 
gressive development of the synthetic-rubber technology. Research 
contracts were made and the payments may be presumed to have been 
adequate. But payments were tied into efforts measured by costs and 
not to results. There was no financial premium on accomplishment, 
no financial loss through failure. Aside from the specific research 
contracts, the general royalty payments were tantamount to a research 
subsidy since they were conceived of, not only as a payment for the 
right to existing patented inventions, but also as a payment for the 
right to future developments patented and incorporated into the 
processes of the companies operating for the Government. Thus, the 
companies received a flat payment covering royalties on past and sub- 
sidies on future research; that payment remaining the same whether 
the individual company subsequently developed new rubbers, im- 
proved existing rubbers, developed cost-reducing techniques, or did 
nothing at all. After the patent agreements were signed, no way ex- 
isted for the private company to benefit from its contributions to cost- 
saving or new-product development, whether such contributions were 
developed under research contracts with the Government or by its 
own research under its own initiative. 

There was evidently a fundamental misconception which underlay 
from the beginning the organization of synthetic-rubber research by 
the Government, and which persists today in the relationships of 
Government to the organization of research under private agencies. 
Incentive was confused with payoff. It was implicitly assumed that 
if private agencies or individuals were sufficiently subsidized, creative 
development would be forthcoming. The objective was taken as that 
of satisfying the demands of private parties. What ought to have 
been at issue was, not whether private companies were satisfied by a 
system of payments, but whether that system would drive them to a 
greater technological endeavor. Creative achievement and significant 
technological advance, the processes that go by the names of inven- 
tion, discovery, and innovation, are never a simple function of labora- 
tory time or the number of doctors of philosophy assembled in the 
same building, and certainly not a mere function of Government 
subsidy. 


81939—59—_—-4 








CHAPTER VI 
THE RUBBER SURVEY COMMITTEE 


The three-man Rubber Survey Committee (sometimes called the 
Baruch committee) set up by the President on August 6, 1942, in re- 
sponse to high national crisis, started work at once. A staff was 
brought together; a field survey was organized; hearings were held, 
sometimes several simultaneously before subcommittees separately 
chaired by Mr. Baruch, Dr. Compton, or Dr. Conant. Reports were 
submitted from all sides. 

The Attorney General’s brief included a memorandum from Mr. 
Thurman Arnold dated July 1942, which summarized its findings and 
conclusions as follows: 


1. There is danger that under the present program rubber production in 19438 
will fall short of 400,000 tons. If so, it will be due to the shortage of butadiene. 
For example, because of this shortage, the completed plants of Goodyear and 
Goodrich today are able to operate at only 10 percent capacity. 

2. Buna rubber now being produced is of inferior quality, and has been rejected 
for military purposes. 

3. The methods adopted for production of the principal supply of butadiene 
are entirely untested. 

4. Alternative methods proposed by corporations outside the Standard Oil group 
are being rejected even though they require less critical materials. 

5. These decisions are influenced by individuals in key positions in the Gov- 
ernment who were connected with the CRA patent pool, which, in turn, was a part 
of the I. G. Farben cartel. This cartel had a settled policy of preventing outsiders 
from producing rubber. Today they have every interest to acquire domination 
of rubber production for the CRA group for the following reasons: (1) Such 
control would enable them to cover up their past sabotage of rubber production 
and their misrepresentation to the Government; (2) such control is part of a 
settled and continuing policy of this group to monopolize the industry, control 
future production, and eliminate independent competition. The names and 
connections of these individuals are given in the memorandum. 

6. All decisions of this group where experts differed have been in favor of 
the dominating position of Standard Oil Co. (New Jersey). 

7. No contracts have been made not in the interest of this group except after 
public pressure—as for example the alcohol program. 

8. No independent check by experts in a disinterested position has ever been 
made for the guidance of the nonexpert Government officials who make the 
decisions. 

CONCLUSION 


At the very least there is the appearance that former CRA officials influence 
the decisions relating to the rubber program in spite of unimpeachable evidence 
that they misled the Government in the past. Charges made by responsible 
persons go much further than that. They claim CRA has established air-tight 
control and that pressure is being exercised to keep outsiders from taking part 
in the rubber program. These charges are supported by a substantial amount 
of circumstantial evidence. It would be inappropriate to investigate this evidence 
by the usual grand jury procedure. Nevertheless, it is not safe to ignore it. 

Many responsible complainants who have come to the Antitrust Division have 
urged the need for a check on the rubber program by experts without any en- 
tangling connections with the Standard Oil group. Such a suggestion has the 
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following reasons to support it, even though the conclusions stated in this 
memorandum prove to be wrong: 

(1) It would remove the present basis for the charges that the rubber program 
is dominated by an interested group. 

(2) It would relieve the present bitterness of responsible business men who 
now sincerely believe that their claims are being rejected by a thoroughly 
partisan set of experts. 

(3) It would be a defense against attacks by congressional committees who 
justly feel a lack of confidence in the CRA group after the disclosure of docu- 
mentary evidence showing that they had been working against our national 
interest. 


Whatever the cause, the facts were that styrene contracts had been 
let to only a few great firms; that copolymerization capacity was con- 
centrated in the hands of the Big Four tire companies; that the so- 
called CRA group held a perhaps dominating position on the petro- 
leum side of synthetic-rubber production ; and that officials of this 
group held positions of power in the war agencies, 

The record, as we read it, does not indicate that the great companies 
took over the synthetic-rubber program in a conspiracy to further 
their self-interests. They dominated the program because they had 
created it. No agency in Government had taken the initiative or had 
been capable of so doing—or was now capable of truly evaluating that 
program or of truly reshaping it. To the companies should go credit, 
not blame; yet, there were great dangers inherent in this surrender 
of the essential war function of centralized social planning to the 
interplay of corporate pressures. 

Technical competence is not abstract but is always rooted in a 
complexity of values, objectives, and points of views. The technical 
competence of the company engineer is an rooted in the objectives 
of his company and the universe of value relationships which is charac- 
teristic of his industry, and that competence cannot be relied upon 
for evaluation that stands on criteria of social weal and strategic 
strength. Nor can that competence be easily and quickly transformed 
into the competence appropriate to the processes of government. 

The constant conflict, even at the simplest level, between the values 
of private and public evaluation is evidenced in the following portion 
of a memorandum, dated August 17, 1942, written by Mr. Lubell for 
the Rubber Survey Committee: 

Mr. Madigan, who is apparently in charge of constructing the butadiene and 


polymerization plants, raised the question whether the plants are to be con- 
structed with postwar industrial use in mind or are to be built with the idea 
that they may have to be replaced in 7 or 8 years. He said that the decision 
of this question was of great importance in determining the amounts of materials 
which would be needed. * * * 

Madigan’s question led to a general discussion as to the designing of the 
plants. Newhall suggested that the degree of elaborateness of the designs 
frequently was directly related to the capital structure of the company which 
was to operate the plant. The engineering is being done by large engineering 
firms which have for years worked for the oil industry, and Mr. Gary pointed 
out that those firms do not wish to displease their clients. They expect future 
employment from the oil companies while they anticipate doing only one job 
for the Government. Gary said that the engineers for the oil companies had 
been educated over a long period of years to build for the future with ample 
safety allowances, and that it was very difficult to reeducate them to build 
quickly and cut corners on required materials. Eberstadt remarked that the 
Army and Navy Munitions Board would revoke priorities for any excessive use 
of materials when such excessive use were pointed out, but that unless a 
project were constantly followed, the engineering would progress so far along a 
particular line that any change designed to accomplish a reduction in material 
requirements would involve prohibitive delay. 
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The fact that private technological competence is not abstract, not 
objective, but shaped by the special point of view of the company and 
the industry is evidenced by the conflicts already witnessed between 
companies, within the synthetic-rubber program. The engineers of 
Publicker, Seagram, Standard Oil of New Jersey, Standard Oil of 
California, Sun Oil Co., and Phillips Petroleum Co. were all com- 
petent engineers, but they did not agree on complex “scientific” tech- 
nical questions. They disagreed, not as individuals, but as company 
representatives. Their disagreement was not random but arose 
strictly on company lines. We have seen no instance, for example, 
where the competent Standard Oil (New Jersey) engineers, after a 
judicious weighing of the pros and cons, came out favoring the Houdry 
process for the synthetic-rubber program, or where one of the compe- 
tent engineers from Sun Oil opined that the Standard Oil processes 
were to be preferred for the Government plants. 

Moreover, where procedure or settled standards for technical evalu- 
ation do not exist, it is difficult to suppose that industrialists drawn 
into the Government would not, to some degree, favor those with 
whom they had been or hoped to be affiliated, if only because they 
felt they could deal more expeditiously and safely with old associates 
and organizations in which they had personal confidence. 

To admit that such dangers existed is not a reflection on anyone. 
They are dangers inherent in the participation of private interest 
groups in a Government pig 398 the participation of such 
groups in the synthetic-rubber program was essential, The question 
was not whether pressures that could distort the program were there. 
They certainly were. The question was, rather, by what means and 
in terms of what standards or objectives ought such pressures be 
checked, channelized, and controlled. But these questions can hardly 
be meaningfully asked about the rubber program since the adminis- 
tering agency did not even possess the technological competence to 
evaluate alternatives. 

Where it was a matter of prices, fees, royalties, or ownership rights, 
no one, least of all the Reconstruction Finance Corporation, thought 
it sufficient to rely on the patriotism of the participating companies. 
In such matters the RFC acted rigorously to protect the Govern- 
ment’s interest. To judge from the absence of criticism on this score 
the RFC and Rubber Reserve must have done the job well. Nor 
should we deny that the economical use of public funds is a worth- 
while objective, though never a sufficient criterion for public action.” 

But in the matter of technical evaluation and choice, the policy of 
the Government bankers was, simply, to leave it to “the boys.” Thus, 
Mr. Jones summed up his views before the Rubber Survey Committee : 

We have been leaning heavily on the rubber industry and they are, of course, 


the people who have to do the work. When we started our rubber program, 
when we were asked to create a stockpile, we immediately called in the in- 


*TIt was this very emphasis on money costs, this willingness to save money at the 
expense of the program, rather than ay ty upon getting the best program and the 
biggest research yield with the available funds, which accounts in part for our pre-Pearl 
Harbor failure to initiate a substantial construction or research program. Thus, the 
strange boast made by Dr. Weidlein when testifying before the Baruch committee : 

“We felt rather safe with that interesting [pre-Pearl Harbor] program. At that particu- 
lar time I was trying to save money for the Government. ‘There had been an appropriation 
made of $50 million for that program. 

“After we got through setting up that program, the total cost of the program was only 
$19 million. We saved $31 million * * *.” 
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dustry and went partners with the industry and they have worked with us, 
had offices in our building over there, and been right with us ever since July 
1940. Viles has been there all the time and we have seen the principals in 
the industry very, yery often. We found this, that any of them will do anything 
that you tell them to do, but they are all interested in their business, interested 
in how they are going to come out when it is over; and if you find that you 
have got a contract that isn’t clear, there is nothing dangerous about it because 
you ask them to correct it and they will correct it. Anybody will, because 
nobody is going to buck the Government; nobody with any intelligence.” 


It was precisely in the field from which the administering agency 
held itself aloof and gave full rein to the discretion of private com- 
panies, namely, the field of technological evaluation and choice, that 
personal honesty and patriotism could least be relied on to get the 
desired results. The businessman knows when he is or is not giving 
the Government a square deal financially. But the businessman by 
himself does not know, for he has no way of knowing, the overall real 
cost of his operation in terms proper to a war economy, the relative 
reliability of his innovative process or the probable time required 
to bring it into full production as compared to other processes, the 
prospective conflicts with other projects or programs for equipment 
or raw material or the relative importance of timing, reliability, real 
cost, program conflicts, and so forth, in the general objective of eco- 
nomic mobilization. 

The incident of the sidetracked Russian offer to exchange technical 
information, which had leaked to the press, now came to the attention 
of the Survey Committee. Further, it was charged that the Houdry 
process had been withheld from the Russians oles wanted to buy it. 
Thus, from the brief of the Justice Department : 


6. At the request of the War Production Board, the officials of Lease-Lend 
requested the Russian Government for information on their butadiene-rubber 
processes. When the Russians stated they would agree to an exchange of 
information, this was taken up with Mr. Weidlein of Rubber Reserve, who 
refused to allow any exchange for the reason that the rubber program at that 
time was formulated and fixed, no deviations were possible, and the Russian 
information therefore would be of no value to us. Mr. Weidlein, thereupon, 
refused to allow any information to be transmitted to the Russians. 


Mr. Jesse Jones summarily dismissed the whole question of an 
interchange of technical information with the Russians. On August 
19, 1942, he testified before the Committee as follows: 


Dr. Conant. I am wondering if I could ask you about this whole question of 
the Russian process. I take it that when you decided to expand your program, 
you decided not to go into the Russian rubber because it was different from 
the Buna 8. Is that correct? 

Mr. Jones. I never heard a great deal about the Russian problem. There was 
a suggestion that we exchange processes or technical advice. I think that it 
was finally decided to exchange tires, 50 tires each, and then if either one 
wanted to get any technical information, it would follow that, after experience 
with the tires. I think the tires that have been sent have been sunk and I don’t 
think we have gotten any. I don’t think they have had any from us. 

Dr. Conant. As one looks at it now, one would think that possibly you would 
have turned to the Russians after Pearl Harbor or Singapore since they had 
been making synthetic, and imported and developed the industry. Do you 
know whether that was considered? 

Mr. Jones. I never heard of it. 

Dr, CoNANT. It wasn’t in your plans? 


“ Verbatim transcript of proceedings, August 19, 1942, p. 38. This transcript is here- 
inafter cited as “Proceedings,” with the chairman as of that time indicated where 
appropriate, 
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Mr. Jones. Not discussed. 

Dr. Conant. If it had been discussed, do you suppose it would have been 
Newhall, or Weidlein, or Crossland? 

Mr. JONES. I suppose probably Weidlein and Newhall or Weidlein and Cross- 
land. All I know about it is just what I have seen. 


When Dr. Weidlein was questioned on the incident, he gave no 
clear-cut answer to the question why he refused or neglected the Rus- 
sian offer to exchange experts and information. He offered the 
opinion that we were far ahead of the Russians in the blending of 
rubber and made better natural-rubber tires than the Russians ‘did, 
and that the people in industry— 
were a little dubious * * * might have made it harder to get industry to 
cooperate. 

Rubber being of crucial importance, we could ill afford to refuse 
an offer of cooperative assistance. Moreover it was reasonable to 
assume that the Russians, with their long experience in the field, 
would have had something to teach us in our initial and basic plan- 
ning—if at the Government level there had been any initial and basic 
planning, or if at the Government level there had been any instru- 
ment for evaluating the technological suggestions, plans, and proc- 
esses which might have been offered by the Russians or of incorporat- 
ing such plans, processes, and suggestions into the program. 

The Baruch report made a major point of the fact that “Russian 
help not asked.” It found the “failure to obtain detailed technical 
information concerning the experience of Soviet Russia in making 
synthetic rubber” an “example of inexplicable administration,” and 
suggested that “every effort ought to be made to obtain this infor- 
mation.” * 

Under this directive a mission was sent to Russia in December 1942 
to gather information on Russian experience. By that date, whatever 
chance there may initially have been, the opportunity for a fruitful 
interchange had gone by. We are told that by now there was deep 
bitterness, tension, and suspicion between the allies on the issue of a 
delayed second front. Dealings were at arms length and negotia- 
tions were carried on with difficulty. The matter, now at the tertiary 
level, was left to the obtuse and regulation-bound handling of the 
lower bureaucracy.*? In any case the mission could hardly have been 


“ Report of the Rubber Survey Committee, September 10, 1942, pp. 13, 50-51 (herein- 
after cited as ‘“‘Rubber Report’’). 

# This is illustrated by an incident on our side related by Mr. Frank Howard in his book, 
Buna Rubber, >. cit. supra, note 1: 

“* * * the first Russian inspection party headed by Mr. P. S. Makeev, Vice Peoples 
Commissar and Chief, Rubber Mission U. S. S. R., arrived in Baton Rouge on October 27, 
1943. Colonel Dewey, who had now succeeded Mr. Jeffers as Rubber Director, had pro- 
posed that, while in Baton Rouge, the Russian mission be given the opportuaky of seeing 
something of the rubber plants there. This courtesy was intended by the Rubber Director 
to be in the nature of a return for the limited privileges extended to the American mission 
and to aid in his negotiation for a more complete exchange of reports on synthetic rubber. 
It required an authorization from the U. 8. Army Intelligence, which he was to obtain and 
which Mr. Makeev, before leaving Washington, understood would be waiting his arrival at 
Baton Rouge. Due to some new general regulation by the Army on ‘courtesy visits’ to war 
plants by allied missions, the Rubber Director was unable, however, to obtain clearance 
from the Army for the visit to any other plant than the alcohol plant, which was covered 
in the detailed agreement. The result was that Mr. Makeev and the members of his mis- 
sion were already in Baton Rouge expecting to see the rubber plants and Standard’s local 
management was not authorized to permit the visit” (pp. 228-229). 

By long-distance telephone to Mr. Stettinius, the Under Secretary of State, and through 
him exerting pressure at the highest military level, Mr. Howard was able to get the 
Russian mission permission to make that “courtesy” tour. 

“The incident suggested,” Mr. Howard concludes, “that perhaps a part of the difficulty 
which the American mission had Fees. in Russia might have been the result of tangles 
within the Russian bureaucracy * *” (p. 280). 
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much more than a token gesture. For by this time, a full year after 
the offer, our technology had advanced far on its own route, our pro- 
gram was fixed and our croceaaee were frozen. The mission returned 
in March 1943. Rubber Reserve reports that the— 


information obtained as a result of the trip has made no material contribution 
to the synthetic-rubber program in the United States.® 


The Office of the Petroleum Coordinator aired its grievances before 
the Survey Committee and asked again for a greater share in the 
control over the general organization of the petroleum processing side 
of the new industry. Judging from the testimony of OPC members, 
Messrs. Gary, Brown, Davies, and Wilson, the crux of the conflict was 
the alleged technical incompetence of the RFC as the agency govern- 
ing the synthetic-rubber program : 


Dr. Conant. If I may ask this question—I may ask questions, by the way, 
which you don’t want to answer or you might want it off the record, so feel 
free to—do you feel that on the whole the organization between the OPC on 
the one hand and Rubber Reserve on the other has been as satisfactory as it 
could be? 

Mr. Gary. Candidly, no—primarily for the reason that our activity has been 
one of a technical nature while theirs has been one more of a banking nature. 

Dr. CoNnANT. There hasn’t been any overlapping of technical staff but it has 
rather been, then, a deficiency of technical staff on the part of Rubber Reserve? 

Mr. Brown. Overlapping. We haven’t been in the banking business but they 
have gone in the technical business. 

Dr. Conant. They haven’t got a big technical staff, have they? 

Mr. Brown. They have done an awful iot of work in dealing directly with 
refiners. 

Dr. Conant. Who are the technical men there? 

Mr. Brown. Until March there weren’t any that I ever saw. 

Mr. Gary. With the exception of Dr. Weidlein himself. 

Mr. Brown. Of course, he was there in a general capacity. In March Mr. 
Dearborn of Texaco came there. Shortly after that he brought Fred Pyzel and 
Rufus Savage. They have some supernumeraries over there in the office. I think 
as far as the technical staff is concerned, those are the only three. 

ae ‘ ok a ” & * 


Mr. Davies. I would like to add to that, this: that whether Rubber Reserve 
did or did not have a technical force, it has been my observation that they pass 
technical judgment. They pass judgment on technical questions and to the extent 
that that has been so there has been conflict. To the extent that it continues to 
be so, there will be conflict, delay, and generally unsatisfactory operating arrange- 
ments from the standpoint of the agency that is attempting to direct the opera- 
tions of the refineries and the other units of the industry. I think you mention 
there something that we should frankly say is definitely serious in terms of the 
rubber program.“ 

But if Rubber Reserve was without technical competence, the tech- 
nical competence of OPC also had serious shortcomings. Theirs was 
the competence of the oil producers, not a competence based on the 
values of Government and integrated into the processes of Govern- 
ment. Thus, when Dr. Conant asked the vital question in terms of 
which the choice between alcohol and petroleum must ultimately be 
made, concerning the danger of “conflict between the present Rubber 
Reserve program and the high octane gasoline program,” he received 
a reply in technical double talk that contained no answer, but revealed 


48 Rubber Reserve Company, op. cit. supra, note 33, p. 36. 
“ Proceedings (Dr. Conant, Chairman), August 29, 1942, pp. 4, 5. 
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the stubborn drive of the oilman to keep activities within his own 
bailiwick and to protect his markets: 


Dr. Conant. * * * Now if I may jump to a problem which has come to our 
attention—alleged conflict between the present Rubber Reserve program and the 
high-octane aviation gasoline program. Do you feel there is any danger of a 
conflict there? 

Mr. Brown. I would like to start to answer that but would like to call on my 
associates here to augment what I may say. 

As the program is now laid out in Rubber Reserve, skipping what might have 
been if they had done something else, talking about it as it is now, they are only 
going to use butylenes as a raw material at Port Neches, Sinclair, Houston ; Cities 
Service, Lake Charles; and on the coast, Shell, Los Angeles. At Port Neches 
there are 5 refineries involved ; at the other points only 1. 

Mr. Wirrson. At Sinclair, Houston, there are 3. 

Dr. Conant. How about Standard Oil of Louisiana? 

Mr. Brown. That is Standard Oil of Louisiana at Baytown. So any conflict 
that would exist could only exist with respect to those certain refineries. 

Now we can cut down some more, because two rubber people who are going 
to supply Port Neches with butylenes are going to put in equipment specially to 
make butylenes. I don’t know whether you can call that a conflict or not. We 
have a shortage of hundred octane. If we had the equipment to alkylate those 
butylenes and had the butylenes, then we would have some more hundred octane. 
On the direct-approach basis, those people are putting in equipment specially to 
make butylenes; they are not reducing their hundred octane nor changing hun- 
dred octane. So it gets down to a very small invasion, if any, on butanol—not 
talking about Buna rubber. I think our people estimated a total possible 2,000 
barrels a day. 

Mr. Wixson. Exclusive of Standard of Louisiana at Baton Rouge and exclusive 
of Humble Oil, of which we did not have information, but including the 8 com- 
panies—3, Sinclair, Houston; and 5, Port Neches—we estimated 2,000 to 3,000 
barrels per day. 

Mr. Brown. That would be about 1 percent conflict. 

Mr. WILSON. It seems to us quite small. 

Dr. Conant. We have heard that the Army might greatly increase both the 
quantities of the high-octane aviation gas and their specifications which bring it 
into a new area. Would that open up any possibilities of conflict? 

Mr. Brown. I don’t think it could, because whatever the rubber program had 
stolen, as it were, is all that would have to be replaced. The fact that you needed, 
say a hundred thousand barrels more a day—which we believe we do—that is just 
a factor that would have to be provided through the refinery conversion program 
or new equipment. It doesn’t have much to do with the little stealing taking 
place on the gulf coast. 

Dr. Conant. In terms of the whole high-octane aviation gasoline program, it is 
your feeling that the butadiene is so small that it couldn’t conflict? 

Mr. Brown. As the program is today, we are satisfied. One of the reasons we 
are satisfied is not a technical reason; that is, that we have to build hundred- 
octane plants where we have got refineries and oil. True. But we want to build 
hundred-octane plants where the Army and the Navy want the product. In the 
first blush of this thing last fall we felt rather desperate about being able to get 
the requirements in a hurry. In heading up our program as best we could, we 
headed it up with about half as much production on the east coast as the 
Army and Navy want on the east coast; about half as much on the west coast 
as they want; 2 or 3 times as much in the Middle West as they are going to use 
there, that is on a winning-the-war basis, assuming they shipped the product away 
from the country ; and quite a little more on the gulf coast than we are going to 
use there. 

This is big-volume stuff; several hundred thousand barrels a day to be moving 
around—quite a transportation problem. So, from the standpoint of the ulti- 
mate program, if there is to be a big increase—and I think it has to be—the 
site selected would probably not be the gulf coast except to the extent that the 
refinery-conversion program would enable people to get very cheap construction 
materials to make it worthwhile to move it. If we want to build any more, 
build in the West where we are fighting the war. That is the merits of the use 
of butylenes on the gulf coast to make rubber.” 


“Id., pp. 5, 6, 7. 
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The eee Committee did not examine the structure of patent 
agreements. The royalty bill was being paid by the Government, and 
there were no complaints from private parties. Further, the Com- 
mittee’s interest was in the immediate production of synthetic rubber 
whereas the patent structure was significant chiefly for its long-ran 
effects in terms of the incentive given participating companies within 
the program to develop, innovate, and discover new products or proc- 
esses—and for its relevance to the problem of a final disposition of the 
plants so as to form a competitive new American synthetic-rubber 
industry. 

But while there was not occasion then for complaints about the 
patent structure, there were serious complaints about the functioning 
of the system for the exchange of technical information. As usual, 
the information sought by outsiders was to be obtained through Dr. 
Weidlein, in his role as technical adviser. It tended to be obtainable 
only with great difficulty. Dr. Rogers, of the WPB Rubber Branch, 


described the situation as follows: * 


Dr. Compton. May I ask a question * * *? The only group that we have run 
across in our study that is officially concerning itself with the development of 
compounding procedures by the industry, is the Technical Compounding Com- 
mittee set up under the Rubber Reserve Company. This committee was set up 
under a contract between the four major rubber companies and the Rubber 
Reserve Company in such manner as to make possible free exchange of infor- 
mation between those companies on the subject of compounding of synthetic 
rubbers, making that available to Rubber Reserve, but binding the companies 
not to disclose information which they received under that contract to any out- 
side source. 

The release of that information was, under the contract, left within the 
jurisdiction of the Rubber Reserve Company, which could release it at its dis- 
cretion to any rubber manufacturer to the extent which he may need it for the 
manufacture of goods containing synthetic rubbers manufactured in Govern- 
ment-owned plants, and providing that in exchange for that release of informa- 
tion secured under the contract, the manufacturer to whom the information was 
released should throw into the pool all of his information on that same article. 

Dr. Rogers. * * * As I briefly stated this afternoon, we, in the Rubber 
Branch, thought a program of this kind would have to be carried out, although 
it has only been within the past few days that we appreciated the very vital 
importance of it, and how it is related to the carryover of rubber and the com- 
pounding during next year. , 

So, on June 12, in collaboration with Mr. Carman, of the Chemical Branch, 
then in charge of synthetic rubber, and myself and Mr. Newhall, we called a 
group of the compounders together for the purpose of discussing an educational 
program. We had representatives from Du Pont and Goodrich, United States 
War Production Board, Goodyear, Standard Oil, and Firestone. We had Sim- 
mons there, President Simmons of Akron University, as an observer * * *. 

We were unable to start our program then because we couldn’t get the people 
that we needed, and it was some time before synthetics were coming into the 
Rubber Branch, but shortly thereafter we got Dr. Simmons and we got Mr. 
J. M. Bell, from the Vanderbilt Co., a dollar-a-year man, a very excellent chem- 
ist, and we began to prepare a preliminary release on compounding and the 
use of butadiene, styrene, and copolymer rubber. We were finding out in the 
meantime about this secrecy order. * * * 

So we got ahold of Mr. Newhall, and he has been helpful in this. His think- 
ing has gone along with ours, and we have not asked anything of him that he 
hasn’t given us. We went over to see Mr. Klossner, President of Rubber Re- 
serve, and we got him to write a letter, while we were there, to the presidents 
of Goodrich, Goodyear, the Firestone, and the vice president of the United 
States Rubber Co., in which he said that Rubber Reserve Company has been 
informed that the War Production Board intends to conduct a general survey 
of the technical survey in the use of compounding of synthetic rubber manu- 
factured in Government-owned plants [reading]: 


* Proceedings (Mr. Baruch, Chairman), August 27, 1942, pp. 30-43. 
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“In this connection Rubber Reserve Company wishes to call attention to the 
fact that although the agreement on exchange of technical information and patent 
rights relating to compounding of synthetic rubber entered into by and between 
Rubber Reserve Company and the four rubber manufacturing companies named 
therein under date of July 3, 1942, contained in paragraph 6, article III thereof, 
a requirement for maintaining the secrecy of technical information from the com- 
mittee, such agreement contains no restriction or inhibition against the release 
or disclosure of such technical information as each such party may independently 
own or control relating to the compounding and use of synthetic rubber. Accord- 
ingly Rubber Reserve Company hereby approves the disclosure by each of said 
parties of technical information which it may independently own or control 
relating to the foregoing subject for the purpose of such release or disclosure as 
may be required by the representatives of the War Production Board from time 
to time.” 

After that letter had gone out, John Ball went into the field again and visited 
three companies, and on August 4 he ran into obstacles with United States and 
wired Simmons: “Temple and Cuthbertson”’—they are United States men 
“advise they saw Weidlein and Palmer today in Akron, that those men know 
nothing whatever of our plans. United States Rubber cannot release informa- 
tion until the situation is cleared. Leaving for Washington tonight, arrive 
Tuesday afternoon. See you for dinner.” 

It was the feeling of these men—Mr. Klossner’s letter of August 4, 1942, did 
not give them the right to consent to release, because (@) no one could separate 
out of his material that which sole ownership could be claimed, and (0b) there 
was no method suggested for material coming back from those who requested. 
It was agreed that we discuss the report and hold it until authority for its release 
might be obtained. 

So we went back to Rubber Reserve and we asked for an assignment of that 
contract to the War Production Board. Mr. Newhall, Dr. Simmons, and I went 
over to see Klossner, and Klossner agreed to assign the contract to the War Pro- 
duction Board. * * * 

We went over there—Dr. Simmons and Mr. Lynch and myself—for the purpose 
of discussing it with the rubber people, and we found that they had sent over 
four patent lawyers, Statford of United States, one from Goodrich, O’Brien, 
and Fraser. We discussed it from 10 in the morning until 6 at night. We carried 
along with us a contract which, in the place of the four companies, listed all of 
the tire manufacturers as participants of the contract. * * * 

The two points of discussion throughout the day were the inclusion of all tire 
people in it, and their enlargement of the Committee. Since that seemed to be 
an obstacle, we came down to the decision that we were willing to trade for less, 
and about 10 minutes to 6—in order to leave ourselves the driver’s seat—we 
asked the lawyers to go out and write the assignments. * * * 

They left the room at 6 o’clock and we sat there until about 7:30. * * * Mr. 
Johnson, the lawyer for Rubber Reserve, came in and said they would like to 
have a conference with us down in Klossner’s office. We went down to Kloss- 
ner’s office—Klossner, Crossland, and Johnson. Crossland said that they could 
not assign a contract to us, using as his argument that the Committee had been 
developed for the purpose of considering the problems of compounding as they 
were related to the problems of manufacturing. * * * 

* * * Now, the next day we took that old problem up with Mr. Newhall and 
went over to his office, and Mr. Lynch and Dr. Simmons, and we discussed it 
with him. He said, “What do you want to do?” 

“Well,” we said, “let’s initiate a program of education and development our- 
selves. We will invite all of the tire companies into a program, and we will ask 
everyone to disclose what they are doing and to exchange information on it, and 
we will make a condition on that, that those who are willing to do something 
will get Buna S for experimental purpose, and if they get it for experimental 
programs, they will have to report back to us what they do with it and what 
they find out, and we will start that ourselves.” 

Mr. Newhall went away with the assumption that that was what we wanted 
to do. That was what we were willing to do because of an obstacle. It wasn’t 
what we judged should be done as a part of a policy of a national government 
meeting an emergency such as is existing today, but it was all that was open 
tous; but we are proceeding upon that basis. * * * 

Mr. Ball then sent out a letter to the industry in which he asked for a release 
of this material. 

Dr. Compton. That is the material that you had collected for the primer? 
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Dr. Rogers. Yes. 

Dr. Rogers. On Monday of this week we got from Babcock, Firestone: 

“I have called Mr. Vogt of Goodyear and Mr. Loomis of Goodrich, in reference 
to the information that we discussed in the memorandum submitted to Mr. Tor- 
rance with Mr. John M. Ball’s letter of August 14. This will not include the 
technical information specific to tires and tubes. 

“It is understood that no detailed questions relating to this subject will be 
answered, nor will any further detailed technical papers on synthetic rubber 
compounding be printed, until a definite plan for the dissemination of technical 
information has been decided. Very truly yours.” 

Those letters are quite specific. They were received this week. 

Dr. Compron. Can that be summarized by saying that there was no objection 
to your releasing to other manufacturers the general information of the type 
which does not refer to the manufacture of tubes and tires and which was gen- 
erally available in the literature anyway, but did object to release of the type 
of information which has been developed during, and discussed under, the terms 
of the secret agreement ? 

Dr. Rogers. That is right. * * * 

Now, it may be said that in initiating a new program like this, where there 
are overlapping jurisdictions, and the minds are set in one direction, that it is 
expected that time is to be consumed, in getting the adjustment and in getting 
authorizations. I submit, however, that it is so disastrous to approach situations 
that confront this country today, when it takes us weeks to get this far in this 
kind of a program. It is utterly disastrous, with only a few months ahead of 
us, and we have been working on this a month and a half; 25 percent of our 
time going for fighting that kind of thing. 

Dr. Compton. Let me ask you two questions relating to this. Was there not, 
in the interval, a suggestion given to you that the matter be handled by your 
having two representatives to sit with this Committee so that you would get the 
information, but, at the same time, binding you along with the others against 
disclosing that information? 

Dr. Rogers. Generally, that is right; Mr. Crossland made that recommendation. 

Dr. Compton. Why did you not accept it? 

Dr. Rogers. Because we felt it tied our hands. We couldn’t do anything with 
this information after we got it; and that the initiative of the program was 
absolutely throttled, and we thought it was better to tackle the problem as we are 
tackling it, and either break this thing or give up the job and turn it over to 
somebody else. 

Dr. Compton. One other question with regard to the release of the primer, 
about which you have written today. Had you discussed that primer previously 
with Mr. Crossland verbally? 

Dr. RoGers. I don’t think so. We had very few discussions with Mr. Cross- 
land. I presume that was so, because our people felt there was little to get from 
him. They were after technical information, and we had no idea that Mr. 
Crossland would upset the even tenor of our operations. We had got our release 
in systematic sequence from Mr. Klossner; first, when we asked that he write 
a letter telling the rubber companies that they were free to give it, and when 
that blocked us—each step took about a week or so—when that blocked us— 
then we got his consent to turn the agreement over to us, and then that was 
blocked a week ago Monday by Mr. Crossland. 

Mr. Hancock. My impression from the Crossland testimony, supported by his 
counsel, was that, from the start, the purpose of these provisions related to the 
secrecy agreement was to protect the companies against the provisions of the 
patent law, and the prohibition of revealing secret information without adequate 
disclosure to the Patent Office and consent from the Patent Office; the Patent 
Office having assigned to the Rubber Reserve the right to grant that release 
insofar as the product made under these contracts was concerned. Mr. Crossland 
also testified, as I recall, that it would take him a very short time to put into 
type the agreements which have been arrived at, because he used the expression, 
as I recall, “He had an agreement—a contract—and he relied on the good faith 
of the men, and he could put it into writing in the course of an hour or so.” * * * 

Dr. Rogers. There has been no time when Crossland has refused to approve 
the release of any information by us, because we have not submitted any in- 
formation to him asking for its release. Our whole plan in all our operations 
is to get control of this into our hands, so the initiative could be with those 
who were going to operate, and so that we won’t constantly be going back and 
asking, ‘May we do this?” and “May we do that?” When these compounders 
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come together, they are going to have to talk; they are going to have to exchange 
information freely, and it can’t be carried out under this: “I don’t know 
whether I can tell you this” or “I don’t know whether I can tell you that.” It 
can’t be done that way, and it would be my guess that 99 percent of it has noth- 
ing to do with patents at all. 


The bulk of the hearings before the Committee had to do with the 
choice of a process for the production of butadiene. There were 
many challenges, but the principal point of contention, i. ¢., whether 
butadiene should be produced from petroleum or from alcohol made 
out of the surplus grain, remained unresolved. George Johnson, the 
person who, more than anyone else, forced into the light the signifi- 
cance of this choice, appeared and testified again. The insight his 
testimony provides into the events of the time and into the problems 
that confront an outsider seeking to persuade a Government official, 
who is unable to evaluate his claims and annoyed by his unsettling 
proposals, justifies quoting him at some lengths: *7 


Mr. JoHNson. * * * In the first place, we people in the Midwest, * * * if 
we can do it better and more economically than anyone else, we should be 
allowed to contribute, especially something that will fit into our economy later. 
I do not think that we should be placed in the position during the war where 
we would not be on equal economic terms with the rest of the United States 
if in so doing it takes more material and costs more money to carry on the 
war. 

That is really the basis of what we have been fighting for and the things we 
have been considering in connection with this alcohol and rubber program, 
which is something that dates over a long period. We have been experiment- 
ing with the making of rubber through the butylene glycol process and the 
development of a more economical production of alcohol for more than 10 
years, and it fits in, we feel, with our final economic program for the agri- 
cultural sections of this country. * * * 

That, generally, is the plan we have been working toward, and Dr. Christian- 
son and others have been carrying on experiments and doing work for more than 
10 years to find better and cheaper ways and means of getting that job done. 
So, we came down here especially on this alcohol and rubber program the first 
week in January, and we began working with the Chemical Division of what 
was OPM at that time. We immediately met considerable opposition and were 
told that they would not allocate any material or equipment to build a new 
plant. 

I went out and went through some of the closed textile industries up around 
the New England coast, and we found that the equipment was almost double 
of what we needed for cookers, and that those pieces of equipment could be 
assembled and placed into alcohol plants with very little difficulty—securing 
all the equipment necessary, except about 10 percent, which would be mostly 
reinforcing. Then they told us they would not approve any plants if we 
needed more than 2 percent of the material. 

Well, the showing we made at that time was that, if they went ahead on 
their program, if they followed that program and equipped these plants for 
grain, they would use a considerable larger amount of material to make the 
conversion than we would require to put in our alcohol plants in the Middle 
West where the grain is grown; also, that it would take several times the 
amount of critical material used in transportation in transporting that grain 
to these plants after they were converted than would be required in the alcohol 
plants that we would need to use the grain in the Middle West, and, in addition, 
the loss of money to the Government supplying the grain would be several 
times the cost in cash of constructing these alcohol plants. 

None of these things was given any consideration when they went into their 
conversion program. * * * any consideration by the Alcohol Division of 
WPB. * * * 

And we had in mind to build these alcohol plants so that we could produce 
alcohol or butylene glycol and make rubber. We have been working along with 
the Federal Department of Agriculture. We were satisfied that our processes 


* Proceedings (Dr. Conant, Chairman), August 20, 1942, pp. 2-20, 31-43. 
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were far enough along with the butylene glycol to say that it was more eco- 
nomical than alcohol, although we didn’t want to go ahead and advocate that 
as our principal effort in making rubber because it was a new process, and the 
alcohol process was something that we had had considerable information about. 
It has been carried on in Russia for a great many years. We had all the 
details regarding the process. And, also, the Poles had developed a separate 
process of making rubber from alcohol, and that was fairly well known in this 
country, and people were here that had carried on the manufacture of rubber 
in Poland, and we had had conferences with them. 

We felt that the manufacturing of rubber from alcohol was an old, proven, 
tried process and was sound, and we offered considerable criticism at the time 
they adopted the oil process over alcohol because we felt that no one knew where 
they were coming out on those processes and, also, that it would take a great 
deal more critical material and cost a great deal more money to construct plants 
and make rubber from oil as compared to alcohol. 

Finally, after not getting any place from the War Production Board, that is, 
the representatives of the War Production Board, we contacted Mr. Stanley 
Crossland, of the Rubber Reserve Company, in April. He told us there wasn’t 
any place in the rubber program for agriculture and, first, tried to make us 
believe that it was unpatriotic to use or consider using grain for the manufacture 
of rubber because our grain would be needed to feed the people during and 
after the war, We had about an hour’s conference with him. I left a copy of 
the application that we had filed with the War Production Board on our plans 
with him, which he promised to have examined. 

I said to him at that time: “Mr. Crossland, you people should know that we 
people out in the short-grass country know that you never will be able to get the 
equipment to build these plants on the program you are following; there is not 
manufacturing capacity enough in the United States to build the compressors 
you need for this program if you devote the entire capacity of the plants to 
nothing but your work for 1 year, and those same plants have orders now for 
approximately 3 years of work.” 

I also told him that the boilers’ requirements would be such that it would 
take 72 million pounds of water and to attempt to get those boilers would take 
the entire production of those factories over a long period of time, and that it 
would interfere with shipbuilding and other war programs in the United States. 
He said it would be necessary for them to shut down other work and give us the 
material. 

Well, in about 2 weeks after that conference, we had completed our investiga- 
tions. Mr. Newhall testified—you will find his testimony in the Gillette hear- 
ings—that they were putting all of their contracts, on the making of butadiene, 
with the oil people, and at that time had changed all of their contracts except 
with Phillips. And later on, I understand, the Phillips was changed. 

The PD-200 forms that were filed with the War Production Board requesting 
materials showed that they needed about 21 times as much steel and about 3% 
times as much copper and about 100 times as much stainless steel for the proc- 
esses under the contracts they had awarded as was necessary for the alcohol 
process. That information was secured by taking the records of the War Pro- 
duction Board for some of the contracts. The principal one, I think, was the 
Humble Oil Co. They were building two plants with the Polish process. The 
plans had been filed with the Rubber Reserve Company by Publicker in Phila- 
delphia. 

There were 5,853 tons of copper per 100,000 plant capacity per year for the 
year; 1,712 tons of copper for the alcohol process; 121,763 tons of steel, that is, 
carbon steel; alcohol process, 5,120 tons; stainless steel, 3,568 tons for the oil 
process and 25 tons for the alcohol process. 

The horsepower of compressors and blowers was 58,633 horsepower, against 
4,000 for the alcohol process. * * * 

* * * What I am leading up to is this: You have a group of men over there 
that, before you get through with your investigation, you will find that, regard- 
less of what the costs are or what the delays in the time are, their whole ambi- 
tion is to have a certain group of people do this work, and I am certain that, if 
you go far enough in the investigation, you will find that this thing will not 
be worked out satisfactorily unless somebody else does it. That is the reason we 
came to that conclusion—the Senate committee came to that conclusion. That 
is the reason the Gillette bill was introduced—a group that would go in and 
set up this rubber program and get it done quickly. * * * 
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Dr. Conant. Taking the program as it now stands and leaving aside those 
questions you have been speaking to, as to management of the enterprise, how do 
you think the program should be modified, if at all? 

Mr. Jounson. I think the economical way of setting up this job now is to 
make rubber from the butylene glycol process. We went into that in considerable 
detail with the Department of Agriculture back in January. They have put 
in a great deal of time on it. The Seagram Co., under Mr. Fred Willkie, has 
spent a considerable amount of money and has had a large force of chemists 
and technicians working on it, and Dr. Christianson here has spent a lot of 
time on it, with others, in connection with his work, and we are satisfied that 
that process is complete and is the most economical method of making rubber 
today, as well as the quickest method of making rubber today. 

In the conference I had with Mr. Nelson about 3 days before the veto message 
came out on the Gillette bill, he told me that if Dr. May would approve the 
butylene glycol process he would approve the building of some plants on the 
process. We immediately went back and started preparing an application. The 
day before yesterday, I left copies of that application with Mr. Nelson. I left 
them with him, personally, because I was almost certain that, instead of taking 
that through the usual course of applications, he would file that with the appli- 
cations of Dr. May and have them examined and secure a report before it went 
any further. * * * 

Dr. CoNANT. How long do you think it would take to erect such a plant? 

Mr. Jonnson. We could have it going in 6 months. We have the boilers. In 
Nebraska, we have a large public-power system that we have constructed, a 
hydro system, $60 million. I have charge of that. Then, we bought all the 
power companies in the State except one, and we are negotiating to buy that 
now. Those companies cost $40 million. We have the spare boiler capacity in 
these plants. That runs about 300,000 pounds of steam an hour, both at Omaha 
and at Lincoln. These two plants, each of them, are capable of taking care of 
the manufacture of 20,000 tons of butadiene per year. 

And another proposition that ties into this is the meat production. That is 
being affected by the shipping of all this grain down the east coast and dumping 
feed in the ocean. About 31 percent of all grain used for alcohol can be de- 
veloped into a high-protein feed. That feed has been selling at about $40 a ton, 
2 cents a pound. * * * 

If we had plants where we could get this high-protein feed, and had plants in 
the section where the grain is grown and where we do our feeding, which is on 
the road between the pastures and the stockyards, this feeding program would 
be going on today, and you would not have this meat shortage. So, that whole 
thing ties in together. 

We feel that, for economic reasons all the way around, these plants should be 
constructed where the grain is grown and where we have steam and power and 
at least 25 percent of the material and cost of plant already installed. 

Dr. Conant. Is it your proposal to construct three 20,000-ton plants? 

Mr. JoHunson. Two plants, one at Omaha and one at Lincoln, although there 
is about the same amount of steam at Des Moines, Iowa, and at Fort Dodge, 
Sioux City, and Topeka, Kans. So that this whole program, whatever is needed 
to finish out this rubber program, could be completed without putting in one 
single horsepower boiler capacity; and that could be done in the grain areas, 
without shipping any grain across State lines. 

Dr. Conant. Where could we get a copy of those complete proposals for the 
plant? 

Mr. Jonnson. I have it here. * * * 

Dr. Conant. You say you think those could be built in 6 months? 

Mr. JoHnson. I know they could. They can be built in 6 months from the 
date of the shipment of the necessary equipment. 

Dr. Conant. Well, how about the fabrication of the converters and so on? 

Mr. JoHnson. That will include the time for that. Most of that work we will 
do on the ground. The greater part of that will be welding, which we will do. 

Dr. Conant. Does that plan include the whole thing, starting from the grain? 

Mr. Jonnson. Yes. Taking the grain off the cars and furnishing the butadiene. 


SN 
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The discussion later turned to the relative merits of the butylene 
glycol and the alcohol processes. In this connection the following 
exchange occurred : 


Dr. Conant. I take it you have decided that if you were to put the rubber in- 
dustry into your State you would rather do it through butylene glycol than through 
an alcohol plant because you think it is more economical in the long run? 

Mr. Jounson. Yes. While Seagram’s shooting for 744 pounds of butadiene 
per bushel of grain, Dr. Christianson here has developed 19 pounds of butylene 
glycol per bushel of grain, and the conversion of that by Dr. Miller has run up to 
9 pounds of butylene glycol through a separate process than being used here. 

The reason we are filing this process is because we are satisfied it has been tried 
out and is ready to go, although if these plans were put in we would continue to 
work on the plan produced by Dr. Miller which we are satisfied will produce a 
much higher yield than this process. 


* * * * * * * 


Dr. Conant. You said you wouldn’t want to do it yourself, under the present 
arrangement? 

Mr. Jounson. I don’t believe it would be practical; I don’t believe it would be 
safe to take private financing and go in and have to deal with men like Mr. Cross- 
land, and those men in the Rubber Reserve Co., and have them pass on what you 
do. They could crucify yuu on your operations and your construction if you had 
to do that. 

Mr. Hancock. I don’t see why. I can see where the War Production Board 
might crucify you by not giving you material. 

Mr. JOHNSON. They are in a position to change your contracts and do most any- 
thing they want to. They are also in a position to change your allocation. That 
is, if you start tapering off on your program, or you run into a condition where 
you don’t need the total output of the plant. If you finance this thing privately 
every month or 6 months it will be necessary to make payments on that money, 
and if they reduce your quotas or your allotment of material you are not going to 
be able to do it, you are through. 


Mr. Johnson was followed as a witness by his colleague, Dr. 
Christianson : 


Dr. CHRISTIANSON. On the matter of alcohol production for alcohol as such or 
for synthetic rubber, we have been doing quite a lot of research in the last 10 
years, particularly in Iowa State College, University of Idaho, University of 
Nebraska, looking toward improvements in alcohol yields, and that research has 
now reached a successful conclusion. We have been able to improve the economy 
of producing alcohol from grains. 

* Ba * * ok * * 


Dr. Conant. And you have a glycol process. If you were the dictator and you 
were going to make it from grain tomorrow, would you make it through the 
known alcohol process, or would you go through the glycol process? * * * 

Dr. CHRISTIANSON. If I were dictating a policy, deciding on a program, I would 
use, I believe, the Polish process; and I would plan to go ahead on that basis, and 
I would build the alcohol plants and I would operate through converting the 
alcohol to butadiene by the Polish method. * * * 

Dr. Conant. How about time of construction of plants? 

Dr. CHRISTIANSON. They are, after all, the same plant. Still pretty much 
the same operation. 

Dr. ConaANT. You wouldn’t think there would be any appreciable difference in 
the time of construction of the two types of plants? 

Dr. CHRISTIANSON. I think not. There is this difference in the glycol process. 
As I understand it: There is a great deal less copper required; steel tubes 
being used. I know this much, that the Department of Agriculture at Peoria 
could move a great deal faster if they had available equipment to go ahead with 
this pilot plant. They have to borrow equipment to continue their operation. 
It seems to me that a great deal could be done to facilitate their operation if 
we could make available to them the equipment necessary. I think this process, 
such as Harry Miller developed—he has been fighting for months to find a way 
to get this into pilot operation. So, your committee could do good in making 
available to these people some pilot plant equipment. 
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Mr. JoHnson. I would like to make one statement. We have been advocat- 
ing alcohol all the time, the alcohol process, until we went into it thoroughly 
with Seagrams as to what they had done. I am satisfied they have gone into 
this thing sufficiently and made sufficient development to show that the glycol 
process is safe and there is a considerable amount less critical material. For 
instance, your converters with the Polish process will need about 1,700 tons 
of copper, and for this process you use steel tubes. 

Dr. Compton. Stainless or ordinary steel? 

Mr. JoHNsoNn. Ordinary steel. And when you go into the Carbide process 
you use a lot of compressors, and use heat changers and a considerable amount 
of equipment and material that is hard to get today. I would think, if we 
were going to continue with the alcohol process it would be a vast mistake to 
expand any more on the Carbide and Carbon process because of the materials 
they use. And when you go through the process that is used by the Polish 
process, it is so simple. 

Now, there is one thing Mr. Crossland has been talking about a great deal, 
and that is the purity of the butadiene. Now, from the Russian or Polish 
process, it would be very easy to get a butadiene that has less than one-half 
of 1 percent of acetanilide, and that seems to be the only impurity that inter- 
feres. * * * 


Mr. George Johnson was as much of an outsider to the Rubber 
Survey Committee as he had been earlier with the Rubber Reserve 
and WPB officialdom. This time, he was at least listened to, for 
behind him stood the explosive political power of the farm bloc. 
The Survey Committee, in Dr. Conant’s words, had to face up to the 
“political implications” of the aleohol program. The Committee rec- 
ommended that possibly later there should be built an additional 
alcohol-butadiene plant (27,000 tons) and a matching copolymeriza- 
ro plant near the center of grain production, stating its views as 
follows: 


The Committee recommends that the Rubber Administrator, about 6 months 
hence, in the light of the situation which exists regarding the best technical 
process then proven for the production of butadiene from grain and in the 
light of the need for additional Buna S then estimated, proceed with the 
erection of the 27,000-ton butadiene plant from grain and the associated poly- 
merization plant. * * * If the needs for synthetic rubber and the production 
program are in balance, making due allowance for civilian driving, he may then 
eancel the erection of this additional 30,000 tons of Buna S capacity. 

The Secretary of Agriculture has assured the Committee that no concern 
need be felt that the expansion of butadiene from grain program will interfere 
with our food supplies * * *. 

By delaying the construction of the extra polymerization facilities for 6 
months, in all probability we shall prevent a serious conflict between this even- 
tual expansion of the Buna S program and other aspects of the war program. 
There is reason to believe that the shortage of critical materials will be less 
acute 6 to 8 months from now. This will certainly be true in regard to facilities 
for fabricating special chemical equipment * * *, 

We recommend that these facilities be erected on sites near the grain- 
producing States and located on water transportation. 

* * * such units should if possible be operated under the control of an inde- 
pendent local group.* 


The Committee’s expectation that “the shortage of critical materials 
will be less acute 6 to 8 months from now,” turned out to be ill-found- 
ed. Public interest and congressional ire did, however, subside and, 
in “6 to 8 months from now,” it was no longer necessary to appease 
angry farmers and their Congressmen. George Johnson was never 
given the chance to prove his vision. The Rubber Administrator duly 
threw the token project out of the program. 


* Rubber Report, pp. 43—44. 
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The committee also heard Chaim Weizmann, who foresaw clearly 
the conflict between petroleum-based synthetic rubber and the high- 
octane fuel programs. Dr. Weizmann’s testimony underlines the fact 
that the technical evaluation and policy decisions had to be made in 
the context of a strategic table of values wholly different from the 
table of values appropriate to commercial choice and business plan- 
ning.*® 


Dr. WEIZMANN. There are two people who have been doing it, that is, the 
Russians and the Germans. * * * 

Now, when I came here I heard that there is a Polish process. * * * 

Then, since I have been here I have heard and have seen something of the 
butylene dry coke process, and all I have seen of it is really excellent. That 
is my opinion. It is very impressive. It is apparently a fermentation process. 
Whether you can make thousands of tons thereby as easily in a vat where they 
have 500, well, that is fairly certain. * * * 

Then comes the isolation of butylene alcohol which I understand also is quite 
easy. Then comes the split, the removal of dehydration. If you get a dry 
acetone, then there is a split. I have seen the acetalization. The yields are 
good and the products are pure. Whether you have to pulverize thousands of 
tons of acid, whether there wouldn’t arise a question of the materials out of 
which you have to make the vessels in order to resist acetic acid, that I don’t 
know. But in peacetime, I would certainly go forit. It is a beautiful reaction. 
Perhaps I am biased. Perhaps I am biased because it is based on fermenta- 
tion. But certainly it isan elegant method. The butadiene is pure, and I under- 
stand from Dr. May that it is something like over 95 percent pure. That is as 
good as pure. So, you have to pass judgment. I can only say that it is beauti- 
fully worked out on a small scale. But the last two operations, the circulation 
and the paralysis, are more sticky. 

Now we come to the oil question. Here I am not on safe ground—not as safe 
as I was on the alcohol. I hope you will ask me all the questions you want to. 
I was biased, and I admit I was biased simply because I couldn’t understand 
one thing. I thought that they had one thing to do, and that was to produce 
aviation fuel. They have one task. I don’t know what the production of avia- 
tion fuel is today in this country, but judging by the information which I had 
at home before I left—and I was sent by Geoffrey Lloyd to find out the infor- 
mation here—the American production was something in the neighborhood of 
3 to 4 million tons a year. Beaverbrook mentioned a figure but I attach very 
little value to Beaverbrook’s figure. He doesn’t distinguish between gallons and 
tons—but Beaverbrook’s figure was something like 3 or 4 or 5 million tons a 
year. I assume that he meant really tons. But I do know as a fact that we 
were informed in London that the aim is 10 million tons, and I was further in- 
formed that that wouldn’t really be enough, that eventually we will have to get 
up to 20 million. 

Now, my brain reels when it comes to these millions, but I believe it is a for- 
midable task in itself. It is a task which is essential for the conduct of the 
war. 

There is another form which is not so well explored as the alcohol. The alco- 
hol people are making it. Well, they do the pioneering and the producing at the 
same time, while the enemy bombs us. I thought that logically they would say, 
from a national point of view, that there are people who can make alcohol, and 
we have got plenty of alcohol in this country, so let us do that. Why do I feel 
so Strongly about it? Not that I have any prejudice—I say at the outset that } 
am sure that the oil people will do it and can doit. There is no question about 
it. It is not a question of technical ability, but I think that it is a question of 
putting all of one’s eggs in one basket. They have to make aviation fuel. They 
have to make toluol-benzol. Well, why load this rubber question on the back, 
however great the back may be? Moreover, from the literature that I have, the 
work on butadiene is not so much as in the case of alcohol. You had the jump- 
ing process there. The laboratory process on that was very well known. I 
don’t know how far the technical points went. Why pioneer and produce at the 
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same time while you have your hands full with a formidable program which 
would tax the energies of an organization like the oil people? That was my 
prejudice from the beginning. It is not a personal prejudice, but purely a mat- 
ter of logic. However, here they are. They have taken it on. We have passed 
anybody’s opinion, so we have got to make ourselves at home. 

Now, I don’t know what the present production of high-octane fuel is in this 
country. I don’t want to ask, if it is a military secret. But I am raising this 
point because they are cojoined products. Aviation fuel and rubber production 
are now married, I should say. One is a function of the other. 

Now, first of all, about the quality side of the problem. I hope I am not tiring 
you gentlemen. 

Dr. Conant. It is very interesting. Goon, please. 

Dr. WEIZMANN. First of all, about the quality—it was obvious that we should 
begin from butane. There is plenty of butane. There is butane in the form of 
natural gas. There is butane as a byproduct in cracking. 

One thing which gave me a real shock was that after having gone the butane 
road of using this material—because I have no better term at the moment— 
they suddenly changed their policy and found that it was much better to aban- 
don butane and to start from butylene. We should have known that before, 6 
months ago. Six months is a terrible thing, I contend, and I am sure that most 
of you gentlemen present will agree that the only advantage of value is time. 
The price of grain doesn’t matter. The cost of oil doesn’t matter. The only 
thing which matters is time. It is the most precious article, and if you can 
make rubber which will cost you 50 cents, but in a short time against rubber 
which will cost you 20 cents within a long time, I would rather take the first. 
I am sure everybody else will do it also in the present contingency. 

Therefore, starting the butane and abandoning it, and starting from the buty- 
lene, points to one thing, that this whole problem, as far as the oil people are 
concerned, is in an experimental state. They haven’t got a set program that 
we could go along with. * * * 

I saw [Dr. Weidlein] and he told me very eloquently, I admit, that on butane 
we've got any quantity of it. It is not easy to make butylene from butane, but 
we are doing it. I asked him then, “Why don’t you start from butylene di- 
rectly?’ After all, what we are doing is taking the butylene and converting it 
into butadiene. I asked him why they don’t try butylene directly. Here I was 
biased because I thought I could produce pure butylene from butyl alcohol. 
Well, he dismissed it, and when I was there—this meeting took place in his 
office, and I will just pick out the date here. 

When I left I told them that “this is the 15th of May.” I said, “remember, 
I am telling you that in a few weeks we will abandon this.” I do not want to 
emphasize my qualities, which I have not, but it was perfectly obvious. 

Dr. Conant. That is, that row being the butane row? 

Dr. WEIZMANN. Yes. And a few weeks after we had an equally eloquent 
statement that “Now we are in clover. We have any quantity of butylene. We 
ean convert it into butadiene.” * * * 

Now, what is the new technique? All the plants are being revamped, and we 
are going to work from the beginning. Where does butylene come from? It 
comes from butane. It therefore had to undergo all the complex processes of 
purifications which it has not. It is “starved,” so to say, at the source, tainted, 
I mean, at the source. * * * 

If I may enlarge a little more on what happened. What is the new technique? 
I do not know whether anyone here understands it. I tried my level best to un- 
derstand it. I think I understand it about 50 percent now. The new technique 
consists of the fact that you discard butane; you take out the butylene; we 
purify them. It may be complicated but we do that. Now, when you are taking 
the butylenes away, you are taking away something which is the basis—a valu- 
able basis for high octane fuel. In other words, you have taken away some- 
thing which belongs to Peter and given it to Paul. In order to fill this gap they 
say, “all right, instead of polymerizing butylene to octanes we shall polymerize 
amylene.” Of course it is not a high octane fuel then. It may be a high nonane 
or decane, but it will do—and it does—it does with a lower octane with these 
butylenes being used up. 

; Now, let us attack this problem a little differently. There are four butylenes— 
isobutylene, alpha butylene, beta butylene, and cistrane configuration. Let me 
say three, for the argument’s sake. Of these three butylenes, the iso is useless 
from the point of making rubber, but extremely useful in the making of high 
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octane fuel, because it is the one butylene which gives the 100 octane, hydro- 
carbon. So then there are two which are left. Of these two, the alpha is the 
best. The beta can also be used, but it is less easy to use. I mean, it is not 
very serious. I assume they both are good, but I would prefer the one which is 
the starting material. 

This is all taken out, converted into rubber, and the high octane fuel—the gap 
is filled up by the amylenes, which obviously give you an octane number which is 
different in number from the real octane. It is to weigh up what is more 
important—all the rubber to be made out of that, or have a real fine, safe supply 
of high octane fuel. The gap is filled up by the amylenes, which obviously gives 
you an octane number which is different in number from the real octane. 

Suppose you get an octane fuel—S80 percent or 85 percent. When you make it 
up it is lead. I am not so sure whether the constant increase of the lead which 
is being admitted or allowed by the specification, is such a desirable thing, but 
from the view of the health of the aviator it is not desirable. I am speaking 
feelingly about it because my son is an aviator, and he always complained of 
large quantities of lead which is being allowed in the fuel. 

Is it necessary to take away the butylenes if you can make rubber out of some- 
thing else? 

Now again, gentlemen, I would not like you for 1 minute to think I have any- 
thing of interest in either way. I want to see rubber, but I also want to see 
aviation fuel. And as these points are linked together, I am emphasizing a point 
that perhaps some of it is unnecessary. Then, let us push the question a little 
further, and this applies to all rubber. When you have your butadiene—whether 
you got it out of one source or out of another—we are not at home yet. We don’t 
know. Whenever I raise the question of styrene the answer would always be 
“We are rolling in styrene.” We are not. How do you make your styrene? 
“Oh benzine, ethylene, or anything.” 

I hear now we have to take something like 40 million gallons of alcohol, 
and instead of making it from methane we are going to make it out of benzine. 
I know the ethylene is somehow discarded. Why? Because it is impure. The 
ethylene comes from the same source. The ethylene has got to be pure just as 
the butylene has to be pure, but I assume we shall have styrene. * * * I think it 
will come your way. * * * We have butadiene and styrene but we do not have 
tires. 

You know, better than I do, this problem has not been solved—that the jobbers 
have to mix the Buna S with a considerable quantity of natural rubber, to make 
pliable, soft rubber, particularly for the tires. 

This brings me to the problem in which I am to some extent interested. When 
I advocated butyl alcohol, I did not do it in order to add another trouble to the 
ones that are fixed. It had one virtue and only one. It gives pure—chemically 
pure—butylene. It happens to be alpha butylene. That is all I claim for it. 
And what I suggest is, to take these butylenes and send them into the oil catalyst, 
and instead of them catalyzing impure butylene, see what will happen if you 
catalyze pure butylene. That is all I am interested in. I am not entering into a 
fight. 

Well, it was given a considerable amount of attention, and then I was told 
there was not butyl alcohol, but one of the reasons was that even if you would 
have enough, you would produce a lot of acetones. Acetones are a drug on the 
market. We are swimming in acetone. We have not a drop of butylene. We 
do not know what to do with acetone, therefore, it is no good. You can make 
out of acetone, and here I emphasize the point which probably has not been 
brought to your attention—you can make out of acetone the one thing which will 
solve the problem of softness and hardness of the rubber, and that is isoprene. 
We are all polarized on butadiene, because butadiene is easily accessible. Sup- 
posing we could make isoprene. Well, I contend that you can make isoprene out 
of acetone. There are 40,000 or 50,000 tons of acetone at present in the country 
in storage going begging. It is a drug on the market. I would like to see your 
committee ordering somebody to take their coats off and convert this acetone to 
isoprene, whatever else happens. You will then cure your butadiene, because 
you do not need to have it absolutely pure. * * * 

* * * Tt can be done and it can be done of an article which is a drug on the 
market. That was the second reason why I advocated the butyl alcohol. It 
happens to be that there is plenty of acetone, and we do not know what to do 
with it. 

Well, one last word about how far this program of getting the butadiene 
progressed, What is the yield of butadiene out of butylene? I have heard of 
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4 yields: 50, 60, 65, and 75. This again points to the fact that the thing is not 
stable yet, and again you have to purify your butadiene. * * * 

Again; a rough calculation would show you that a ton of oil would give about 
3.5 percent of rubber. Well, it is easy to calculate how many tons of oil have 
to be processed in order to get the required quantity of rubber, assuming 600,000 
tons—I understand the target is 800,000—200 by alcohol and 600 out of oil. It 
would roughly require something like the processing of 25 million tons of oi} 

Now, this is not a very staggering figure for the oil companies. I may be 
wrong by a million or two, but that does not matter. For the sake of argument, 
how long will it take? It is quite true that simultaneously we make high-octane 
fuel—not as high as we would like, but octane fuel which can be doctored up with 
lead to produce 100 octane. It is quite true, but in order to determine the time 
lag—few know how much octane fuel is made now—the one is the function of 
the other—you could determine the time when really large quantities of rubber 
would be forthcoming such as to satisfy the supply of the United Nations—not 
only this country, but my country, China, Russia, or whatever it may be. 

I believe it is not too pessimistic in the fact that Mr. Newhall made the state- 
ment to me—I have the record—that the real production will not be ready until 
1944. 

Dr. ConANT. Until 1944? 

Dr. WrizMANN. Here is the statement that was made at the Office of the 
British War Material Commission, to which I am more or less attached. Mr. 
Newhall spoke of the difficulties with which the oil process has met in the last 
6 months, and has admitted that the use of butane as starting material, which 
we have now available in very large quantities, is fraught with so many technical 
difficulties that recently—that happened June 17—that as recently as a few 
months ago this idea had to be abandoned and all the plants for the manufacture 
of butadiene redesigned and changed. He then spoke of a new technique, which 
consists in using primarily butylene as starting material, and converting it into 
butadiene. At this stage I remarked that judging from articles published in 
Brest, and what one hears generally, the new technique consists of using butylene 
for making high-octane fuel. The count has been great. This apparently means, 
by using a C-5 cut, which is amolene and by aromatics to the high-octane fuel. 
Mr. Newhall said that is a fair presentation of the case, and remarked that 
the specifications for the high-octane fuel has been changed so as to allow an 
additional 20 percent for that. Mr. Pittman then remarked that having large 
quantities of aromatics must be required, and that is also important in relation 
to rubber and fuel. 

At that stage I asked the following two questions: It seems to be distinctly 
a difficult problem in the use of butylene. The butylene is probably derived 
from butane. Therefore, it is tainted with the same impurities as those obtained 
from cracking butane directly. This was admitted as being the case. It would, 
therefore, seem desirable to open a new source of perfect pure butylene. Here 
I expressed my own point, which is easily derived from butyl alcohol by simple 
methods which have been practiced on a large scale. This could be converted 
into butadiene by any of the well-known methods, and this might constitute the 
quick and rational way of getting butadiene quickly. Dr. May, who was present, 
expressed his agreement with this view. Now Mr. Newhall said—this is another 
point I want to make—‘“This calls for a total production of 800,000 long tons 
of rubber,” 

He made, at that meeting, the remark—oh yes, here it is. “Mr. Newhall,” 
I asked, “supposing the butyl-alcohol processes prove to be satisfactory, would 
there be a niche for it in the program?’ Mr. Newhall did not give a definite 
reply, saying ‘that would depend on many factors.” At one stage of the con- 
versation Mr. Newhall remarked that under the present program, considerable 
quantities of rubber would be forthcoming in 1944. * * * 

Now, then, I admit that in 1944 to me it is unreal. I do not know what it will 
be like in 1944, * * * 

Dr. CoNANT. Your doubts are about the purity, perhaps, and the economic 
wisdom of the oil program. I am trying to sum up, in a few words, what you 
have said. 

Dr. WEIZMANN. Yes, but it is too late in the day, I think, to be harsh on it. 

Dr. Conant. Oh, yes; quite. 

Dr. WEIZMANN. I would say it is probably not too late to give the alcohol 
people a greater chance than they have had hitherto, and to have a little grace. 

Dr. Conant. That is, if I understand your judgment correctly, you think per- 
haps that on the program it might be wise, from your point of view, to have 
reversed the balance? 
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Dr. WEIZMANN. Perhaps it is not saying too much, but give the alcohol people 
another 150,000 tons. That would be, in my humble opinion, a safety measure. 
[ am perfectly sure they can do it. * * * Well, perhaps it is wiser to consider 
the solution of the problem in this manner. I believe natural rubber is doomed. 
It is going through the same history as other things, under stress, under which 
we are all working, and the result will be that we shall all learn how to make 
good rubber, and even when the war is over, whenever it will be, and we survive 
it, the plantations will not come into full operation after a good many years. 
Perhaps they will be destroyed. It will be a rather different world after this war. 
Therefore, synthetic rubber will have a good chance, and the industry will be a 
great industry in this country, and that is perhaps the incentive for the oil 
people to have their hands in it, which is perfectly natural. * * * 

Dr. Compron. The point you had made; the point Dr. Weizmann has made, 
first, that we would have a safety factor by shifting some of the present program 
over to alcohol by that process. 

Dr. WEIZMANN. Yes. 

Dr. Compton. The second point, by getting some of our supply of butylene 
through the buta-alcohol process, we would perhaps get a better rubber, and we 
would, at the same time, save something for the aviation gasoline? 

Dr. WEIZMANN. I believe so. I have seen some lists of the various methods 
of the various distribution between aviation fuel and rubber, made up by the oil 
companies. I probably should not have seen them, but I have seen them, and all 
of the isobutylene which I would keep as the “apple of my eye” for aviation 
fuel, is converted into so-called butyl rubber. 

Dr. Conant. Yes; I was going to ask you—we have not talked about butylene 
for this type of rubber. 

Dr. WEIZMANN. It may have its uses, but it is not anything like butadiene for 
rubber. AmIright? Am I speaking correctly? It is third class. 

Dr. SHEPARD. You say it is third class? 

Dr. WrEIzMANN. Yes. Butadiene is second, and this would take third place. 
It still has its very important uses, but I am asking myself “Is it worthwhile to 
forego the 100-octane hydrocarbon and replace it by a rubber which is certainly 
not as good in quality as it should be? 

Dr. Conant. On the other hand, the proponents of the butyl rubber would say, 
would they not, that as a temporary, 43 stop gap, it apparently can be gotten into 
production much quicker and I think from that point of view it would be correct? 

Dr. WEIZMANN, Again, from the safety point—instead of making 40,000 tons 
of butyl rubber, or whatever the program is, I would only make 20,000 and leave 
still a good deal of aviation fuel, because I feel very strongly on the question 
of aviation fuel. Gentlemen, I believe it is much easier to make 3,000 planes 
than to fuel them. We talk glibly, all of us. We read, “we shall send 3,000 
planes over Germany.” I wish we could. We would finish the war. If we 
could send 3,000 planes for a period of months—but to fuel 3,000 planes, in the 
present state of our production, is something which we cannot do. 

Dr. CoNANT. Well, now we could get—I suppose the Office of Oil Coordinator 
here must have the whole story on the aviation gasoline. 

Dr. WrIzZMANN. I hope so. I have tried to find something out. They either 
talk in millions or talk in grams. There is no middle course. I am not saying 
this in a facetious way, because it worries me a great deal—it really does. 

When Mr. Churchill was here, he was asked by Mr. Ickes, and this story I have 
from Mr. Ickes himself, “How much high-octane fuel has England got?” Mr. 
Churchill said, “Enough for the next 2 years.” 

Now this answer, in itself, is stupid, although it is from my Prime Minister. 
It depends on how much you are going to use. If you are not bombing, it may 
last for 5 years. If you are going to send 5,000 bombers, say 3 times a week, it 
may not last long. I do not know what it meant. It was most unscientifically 
planned. 

Then Mr. Ickes reads out from a letter where a person is worried about the 
quantity of fuel we have in England. Then I asked Mr. Ickes, ‘“Mr. Ickes, have 
you any idea how much we have?” He said, “Yes; I have quite a good idea.” 
That was the beginning of July. “You have fuel until July 15.’ I said, “Do 
you mean 1942 or 1943? He said, “1942”. 

There must be a middle way between Mr. Churchill’s optimism and Mr. Icke’s 
pessimism. 

Mr. Ickes pressed a button and in comes Mr. Ickes’ adviser on fuel, and he 
hemmed and hawed about it, and said that they might have something like half 
a million tons. Now assuming half a million tons—in the Cologne raid, which 
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lasted 31%4 hours, we used up 5,000 tons of high octane. Assuming we should not 
go to Cologne, or not to Berlin—say we go to Hanover, which is 6 hours—we would 
need 10,000. Assuming we shall do it 3 times a week, we need 30,000 tons a 
week, 130,000 a month, and if there is going to be this problematical second front, 
we shall have to bomb the places where the landing is going to be for at least 
1 month, with at least 1,500 bombers * * * 


But the fact remains that the attention which the Survey Com- 
mittee gave to Weizmann, Houdry, and others was more in the nature 
of a ritualistic gesture than of a realistic analysis of the alternative 
processes offered for consideration. The Committee showed little 
disposition to disentangle and resolve the conflicting claims and argu- 
ments. Following the advice of Mr. Nelson, Chairman of the War 
Production Board, and of Mr. Eberstadt, Chairman of the Army and 
Navy Munitions Board, it took the position that it was too late to con- 
template any radical change in the program as then organized, the 
processes chosen, or the processors selected. Good program or bad, 
the wisest course would be to “bull it through” as it was. 

Thus, the advice of Mr. Nelson: *° 


* * * T cannot overstress to you things which, I am sure, you see; that is, 
regardless what is eventually the best process of making rubber, and I am 
convinced there will be many better processes than we are now using. Many, 
I will point out to you now, which we have under consideration will eventually, 
perhaps, greatly outstrip the present program, but I can’t stress too strongly the 
fact that something had to be done and it had to be put in operation, and we 
had to have rubber and we couldn’t afford to take chances on new processes 
which had not been proved. That was my position and it is still my position. 

There are still a number of things that I am sure could greatly improve this 
program if we had time to wait. 


Dr. Conant, himself, in briefing the members of his staff as to the 
essential position and recommendations of the Survey Committee, 
prior to the staff’s putting together the first draft of the Committee's 
report, put it this way :™ 

Dr. Conant. Well, that is it. You see if you can figure on that, if those 
quick programs can really be quick and really at tremendously less cost in 
critical material, then you have got the upsetting of the whole engineering 
program. 

You are going to have people like Madigan, Eberstadt, Patterson—all of whom 
have made up their minds and have said “What ever you do, don’t make changes. 
This program has been bedeviled by changes.” That is the banker’s point of 
view. 

Mr. McCase. They have just made a change. 

Dr. CoNANT. We can say “It has been bedeviled by changes. We can’t very 
well go ahead and suggest queering it” and so on. I will give you that for 
background. It is very much in people’s minds, I think. 


This “banker’s point of view,” as Dr. Conant put it, which ultimately 
became the Survey Committee’s position, was stated in a memorandum 
to Mr. Baruch from Mr. Eberstadt : ** 


“Bathtub butyl,” cheap in capital investment, quick to get, should, it seems to 
me, be encouraged at once and vigorously. Jt promises a fair tire promptly 
and in reasonable quantities. The present butyl program, as recently increased 
by the War Production Board, appears to be in good shape, reasonable in de- 
mands on raw materials, progressing satisfactorily, and promising in its returns. 
I will not comment on the neoprene, thiokol, koroseal, ete., as their contributions 
are in special fields and not large. 


% Proceedings (Mr. Baruch, Chairman), August 20, 1942, p. 20. 
5! Proceedings, August 27, 1942 (briefing of staff). 
@ Memorandum dated August 9, 1942. Italics that of the Rubber Survey Committee. 
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Buna S: The present authorized 800,000 tons, from all indications, will be 
substantially exceeded in actual production. It is not unreasonable to anticipate 
at least a million tons. 

The division of the Buna-S program—600,000 tons, roughly, on the petroleum 
base and 200,000 tons on an alcohol base—may appear somewhat out of balance. 
The cause is largely historical. No one seems to have realized in good time how 
much alcohol could be made available. It is to be borne in mind that while 
the capital investment and time involved in an alcohol installation are less than 
in a petroleum installation, from all present indications the cost of the product 
is very much higher in the former than in the latter. This may not necessarily 
always be so, if, and when, after the war, substantial amounts of cheap synthetic 
alcohol are made from a petroleum base. 

But whether or not the amount from petroleum and alcohol, respectively, are 
out of balance is not the important question—the vital thing is that we have 
rubber, not necessarily by the best method or the cheapest method, but that we 
actually have it in the quantities that we need it when we must have it. Any 
substantial change now of important elements of the present Buna-S program 
cannot help but result in considerable delays and confusion and jeopardize the 
main objective. The die has been cast. 

The Carbide alcohol process for butadiene seems well proven. A second alcohol 
process, generally known as the Publicker process, based on a Polish patent, 
appears to be operable, and it would seem to be good insurance to give them a 
portion of the program, which has not yet been done, but is, I understand, under 
contemplation. 

There is a third process from grain, often discussed with the alcohol processes, 
but essentially different. This is based on butylene glycol. Experiments on 
this appear still to be in too early a stage to indicate what results are to be 
expected. 

The processes for producing butadiene from petroleum, whether from butane 
or butylene feed stock, whether by the accepted method or the Houdry process, 
seem surrounded with a good many technical problems, but the process which 
has been selected for the principal petroleum butadiene plants appears to be 
farther advanced than the Houdry process and, therefore, its adoption seems 
justified. On the other hand, it would appear wise to have the Phillips butadiene 
project operate on the Houdry plan, thus affording two strings to the bow. 

The main risk in the Buna § program, as I see it, is that through chasing some 
rainbow or other interruptions or delays may be caused in the present program, 
even though every one of the Buna S plants presently being built may be out of 
date before going on stream. Adherence to the present program is justified by 
the necessity of having the amount of synthetic required when we want it, irre- 
spective of whether it has been produced by the most efficient and economical 
process then known. * * * 

Butadiene has long been made from a petroleum base by the Hi-Car Chemi- 
cal Co. with joint operation of Phillips Petroleum and Goodrich Rubber. None 
of the new plants, however, is yet in full operation. The most advanced seems 
to be the Standard of Louisiana project at Baton Rouge and that of Humble Oil. 
These are said to be coming along very rapidly. 

The synthetic-rubber projects enjoy the highest priorities presently available 
to any construction projects. As far as I know, they are moving along up to 
schedule. There would, I am sure, be no objection to such further priority 
assistance as they might need to meet the program dates. 

3. To sum up, it seems important that the approach to the problem be conserva- 
tive; i. e., that we should strictly conserve our stockpiled rubber, our reclaim, 
and our rubber on the road in such degree as to overlap, rather than to meet or 
fall short of fruition of the synthetic-rubber program. The risks of any other 
course might be disastrous. The American public, in my opinion, will not hesi- 
tate in choosing between discomfort and defeat. 


The Survey Committee was ready to accept the view that “any sub- 
stantial change now of important elements of the present Buna S 
program cannot help but result in considerable delays and confusion 
and jeopardize the main objective,” that “the die has been cast.” 

Thus, in the report the Committee recommended : 


No changes in processes now. * * * A number of these processes have promise, 
but it does not believe that any one of them gives sufficient certainty of producing 
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more rubber quickly enough to warrant substituting it for processes already in 
the program. 

In war one cannot wait perfection. Any weapon on the battlefield is better 
than the best weapon on a blueprint. The Committee recommends that the 
present program be pushed forward with the greatest possible speed, without 
further change, except that if new projects are adopted they be made additions 
to the present program. 

a Ea * * ak * * 


The Committee recognizes that there still is room for reasonable scientific dis- 
agreement over many of the processes for making rubber that are being developed. 
It is quite possible, even likely, that before much of the synthetic rubber now 
planned is produced better processes will have proven themselves. In any new 
industry the processes of today are outmoded by the processes of tomorrow, and 
tomorrow’s by those of the next day. However, our need for rubber quickly is 
too great to wait upon perfection; and if this Committee were to advise the 
newly appointed Rubber Administrator, it would say, “Bull the present program 
through.” 


In the course of the testimony the technological incompetence of 
Government in the area of social and strategic choice was ev erywhere 
evident. It cannot be too much emphasized ‘that incompetence implies 
not only a lack of knowledgeable men in the echelons of power, but, 
more essentially, it implies a failure to dev elop a special kind of know]- 
edge; not only the lack of system or capacity to deal with highly com- 
plex technical choice, but the failure to evolve the basis, the value- 
criteria upon which such a choice could be made. 

This failing appears in the testimony of Mr. Donald Nelson, speak- 
ing from the very pinnacle of strategic planning, who wonders him- 
self why certain processes were chosen; who describes the accepted 
processes as “tested,” though in fact they were the most untried, pre- 
sumably because they hs 1d been brought forward by big companies; 
who reflects on the confused panorama of claim and counterclaim 
without perceiving the need for the systematic resolution of such con- 
flicts; who tells of a course of drift guided by intuition, and of ex- 
pediency built upon expediency. This is reflected in his testimony 
before the Committee.* 


Mr. BarucH. Mr. Nelson, knowing how important this rubber problem is to 
the whole program, we know you are giving it a great deal of thought. I wish 
you would tell us how it lies in your own mind. 

Mr. Newson. Be glad to do it. 

I will try not to cover much of the territory that I know you have already 
covered from the standpoint of technical details, but we will try to hit the high 
spots in the picture as I have seen it from the start. This is, as you say, the 
No. 1 problem in our whole war production effort, * * * 

* * * Tt was in 1940 when the Defense Commission was first established that 
rubber began to be a subject of consideration. The Defense Commission felt 
that we should be experimenting on synthetic rubber, on the production of syn- 
thetic rubber, on the compounding of synthetic rubber, so we would render 
ourselves impregnable as far as rubber was concerned. 

After surveying—this came directly under Mr. Stettinius’ jurisdiction—the 
situation from every angle, the Defense Commission made a recommendation 
that a start be made on a synthetic rubber program, which, I believe, was in late 
1940 or early 1941. You can undoubtedly get at all the reasons, which I shall 
not attempt to cover, why the thing was not done. Although a great deal of 
talking was done about it, we just didn’t get into any experimental work, as 
I saw it, on synthetic rubber, and as J see it now. 

I think one of the original mistakes was made in that field in that we didn’t 
during that time, even though we delayed them, survey all the processes of 


53 Rubber Report, pp. 15, 21; ef. pp. 39-41. 
% Proceedings (Mr. Baruch, Chairman), August 20, 1942, pp. 1-3, 5, 17-19. 
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making synthetic rubber—butadiene, styrene, butyl—doing a lot of experimental 
work which could have been done at little expense. But that has passed and 
nothing can change it. 

Of course, before Pearl Harbor this thing began to be active again, and right 
after Pearl Harbor, of course, all of us saw that everything proceeded at full 
speed. * * * 

* * * At that time there was really no central authority handling this rubber 
situation. The Rubber Reserve, due to the fact it had the money and con- 
tracting power, was as near to the authority as I could point out to you. 
Although it was everybody’s business around town, and it wasn’t until the for- 
mation of WPB that really the control of the material situation, the production 
program as a whole, was centered in one responsibility, and I was given the 
responsibility. 

After getting WPB organized, to a limited extent, I began then going into 
this rubber situation, realizing its fundamental importance, having been through 
the program from the very start. At that time the Rubber Reserve was con- 
tracting for various processes of making rubber chieflly with the petroleum 
industry. I can’t say but I have tried to figure out in my mind, and have asked 
just why we didn’t consider some of the other processes at that time, and the 
best answer I can give for it is the petroleum industry and Union Carbide had 
been more engineering—first, they had done more research and more engineer- 
ing and were more really ready to put in production the making of butadiene 
and styrene; and the petroleum companies, of course, were the ones who could 
make butyl, and, of course, we were making some neoprene—Du Pont. 

Now as the program progresses, I personally began looking into the alcohol 
processes because it interested me, particularly in view of some of the claims 
that it could be done faster and quicker, but still there was no engineering work 
done on it by anybody except Union Carbide, and at that particular time alcohol 
appeared to be a very scarce commodity. * * * 

Then we got into the distillers * * * really begin getting them interested in 
alcohol * * *. About the ist of May it began to be very clear that we had, 
instead of a deficiency in alcohol, * * * we might have a surplus, if we needed, 
of somewhere around 350 million gallons. 

A meeting was held in my office on May 20 of all of the people interested in 
rubber and synthetic rubber. I think we had everybody there, and the survey 
was made at that time. The Department of Agriculture was present, Rubber Re- 
serve, our own chemical division, Mr. Newhall, and Mr. Weidlein, and a wide 
group. I began to make a survey into all the processes which appeared to be in 
the cards at that time on this synthetie rubber, particularly in view of directing 
some of it into alcohol, feeling confident then that we had a surplus, or could 
make available the alcohol to do it. The Department of Agriculture was asked 
if there were any processes engineered which they felt should be put in, other 
than Union Carbide, for making alcohol. We couldn’t find any. Publicker had 
done some work with the Polish chemist on the making of butadiene, but it was 
really a laboratory project at that time. 

I had had a few talks with Mr. Newman and Mr. Marks of that concern, and 
it appeared to me, that while they had something, it was still in the laboratory 
stage rather than in the pilot-plant stage, and I, at that time, directed them to 
get it in some sort of pilot-plant stage. * * * 

Just recently Seagram has reported, although the Department of Agriculture 
isn’t ready to completely confirm it, at least haven’t up to now—but feeling it was 
of great importance to us, we cut down 20,000 tons of the Union Carbide plant 
and have substituted 20,000 tons of butylene glycol, feeling that, if possible, 
without delay in the thing, we ought to get the benefit of every process that 
appeared to be better. 

Now, in the meantime, surveys have been made to see whether we could get 
butadiene from conversions, even though it was much more expensive to do it. 
After all, money is no object. * * * 

* * * we feel now that we can get a considerable quantity of butadiene from 
conversion of the petroleum industry and, of course, that will be pushed as 
rapidly as possible so that we can fill up the polymerization plant that we have 
now operating. It appears that polymerization can be done much more rapidly 
than the butadiene and styrene. 

The Publicker Co. had a process, which I mentioned previously, which was 
the catalytic process worked out by the Polish chemist. At first I was told that 
it was exactly the same as the Union Carbide process. Later developments in- 
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dicated that it is somewhat different from the Union Carbide process, and 
feeling again that we ought to put into operation other processes which appear 
to have value, I have asked Mr. Jones to give them a 10,000-ton plant so that 
they may go ahead with this Polish process. * * * 

Just to tell you, regardless of how crazy a thing seems, we are still going 
along with a Dr. Castro, a dentist who is supposed to have found a way of 
making natural rubber out of something or another, nobody knows what. He 
hasn’t told anybody, but it received a lot of publicity in the paper that Dr. 
Castro had solved the problem. I am still working with Dr. Castro and have 
made a proposition to him that he divulge his process to a group of eminent 
scientists. I don’t know whether he has anything or hasn’t. It sounds purely 
fantastical. I feel that even fantastic things should be investigated. We in- 
vestigated, for example, a very fantastic method brought to us from an Austrian 
on the coast of growing synthetic rubber out of a solution of hundred octane 
gas made from starch. He still says he can do it and we are still experimenting 
with him. I merely cite those two examples to show you that no matter what 
the thing is, I feel it is so important that we can’t afford not to follow it through 
to its logical conclusion. 

Now, let’s look for a moment at the phase of it that has received so much 
attention and is responsible for the appointment of your committee. The press 
has confused the rubber situation tremendously. It has never been confused in 
my mind, because I feel definitely that we are going to produce synthetic rubber. 
The program, as originally planned, was some 350,000 tons of Buna §, 40,000 
tons of neoprene, and 60,000 tons of butyl. As the situation becomes more 
aggravated and the demands of the war more and more important, we in the 
WPB have increased that program at various times until now it stands at some 
700,000 tons of Buna §S, some 40,000 tons of neoprene, and butyl has been in- 
creased to 132,000 tons. * * * 

Dr. Conant. I don’t want to take too much time. Just a moment more on 
that. We have conflicting evidence here about the quick butadiene program 
from this point of view. There seems to be two groups in the oil company; one 
feeling that this program will seriously interfere with high aviation program, 
and the other not. 

Mr. Netson. That is right. 

Dr. CONANT. May I ask which group is right? 

Mr. NELsSon. When it ever gets to a point where it interferes to a point where 
we have to cut it out, we will have our other processes far enough along and we 
will not take a chance by cutting down our other program by the full amount 
which we can get the butadiene. Part of it will not interfere. The quick con- 
version of the gas plant will not interfere. 

Dr, ConNANT. There are others who also say that the whoie program of making 
any rubber from butylene is very bad because it interferes again potentially 
as it does with the high aviation gas, whereas making it from butane—this is, 
of course, Houdry’s organization—uses raw material which could not, by any 
conceivable imagination, go in high octane. I am interested in to whom you 
turn to solve that, but it seems to be a tough problem. 

Mr. NELSON. Dr. Weidlein and his technical committees which he gets out of 
the oil industry—I depend upon him to give me that technical information. 

Dr. Conant. Even if this case involved high octane which involved the 
coordinator? 

Mr. Newtson. You see, he works with technical committees of the oil com- 
panies. Now, the question of whether it conflicts with hundred octane or does 
not depends entirely upon whether you are going to need this 100 octane 
gas over and above the program which has already been developed. Again, I 
say to the grain people, “You can’t assure me that you wouldn’t have grain that 
wouldn’t conflict with food, which is just as important as 100 octane gas,” 
and they can’t. While we have today a surplus of grain, I have the authority 
of the Department of Agriculture that by next year we will not have a surplus 
of grain, and should a drought come next year, we may have a great deficiency 
in grain. 

Now, as to the Houdry, I am not able to devolve. I am told by Dr. Weidlein 
that he is not so sure that Houdry would do on a large seale. He felt there 
was a very grave doubt whether Houdry was far enough developed so we could 
take a chance and put Houdry in place of some of the processes in which he 
had assurance. There are all kinds of charges made: that this fellow is inter- 
ested ; Standard Oil wants to run out Houdry; that Weidlein is an oil man and 
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he is not interested in grain; this fellow is a grain man and isn’t interested in 
the oil. 

You sit where I do and you see these charges and countercharges float by like 
motion pictures on a screen. 

Dr. Conant. You spoke about, in the beginning, that there might have been 
mistakes, that if all processes had been reviewed, it would have been better. 

Mr. NELson. Yes. 

Dr. Conant. Who was the technical man in charge then? 

Mr. NELson. Dr. Weidlein working with Rubber Reserve. 

The hearings, reported here as they were transcribed at the small, 
intimate meetings of the Rubber Survey Committee, permit us to go 
behind the gloss of official pronouncements, prepared statements and 
published accounts, to see how things functioned on the spot. Top 
officials at a point of high national crisis are confronted with the 
actions they have taken and are asked to explain the basis on which 
they acted ; they are confronted with vital questions and are asked for 
the criteria by which they would answer these questions. Here is a 
rare chance to observe the inside operation of the vast machine which 
organized the war effort. Here is only the raw data. The reader may 
interpret that data as he will. Yet, surely, it may be assumed that if 
there is indecision and confusion in the answers of the top official at 
the highest level of war planning, this reflects an indecision and confu- 
sion that existed in fact. If Mr. Nelson cannot clearly say why A has 
been chosen rather than B, or what the effects would be in terms of 
the demands for critical resources if A were substituted for B, then 
it may surely be deduced that the Government was without an 
effective mechanism for the rational resolution of the critical questions 
of choice. Not only were the top planners heard. Those charged with 
implementing the plan—the men in the field like Mr. Madigan who 
was charged with the construction of the synthetic rubber plants— 
also had their say. It was to be expected that, at the level of action, 
those brought in from industry to carry out the task of building for 
war carried with them the attitudes and the approach that some- 
times worked effectively in the competitive free market economy. 
If you had a job to do for the Government, the way to get it done was 
to push harder, yell louder, grab quicker than the others who also 
had jobs to do for the Government, “to bull it through.” But the 
totality of yelling, grabbing, pushing does not resolve the problem of 
making the best use of critical resources; it does not resolve the 
problem of choice according to any criterion that is likely to be a 
correlate of the public interest. This approach is reflected, it seems to 
us, in Madigan’s testimony. Nevertheless, this must be recognized : 
Though this approach may be inconsistent with rational planning, 
given the lack of systematic evaluation and the lack of technical 
competence in government it is difficult to see what choice the indi- 
vidual had other than to act in terms of it. 

Mr. MApIcaAn. About 2 months ago—I assume it was on the lend-lease basis— 
I began to work on the construction of the plants, to establish a construction 
program. I assume that the program that they had already started was what 
they wanted to do. I tried to familiarize myself with it by going around, looking 
at what had been accomplished, and then I proceeded to try to put it in some kind 
of shape, so that we could dovetail it in with the rest of the war construction 


program, because of the fact that it has all of the critical materials rolled up in 
one bundle. It just comes in the nature of practically being all critical material. 
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At the time that I went over, the process was pretty well set, that is, what they 
were going to use. 

Carbon-carbide was the one they were using in the alcohol process, and the 
oil companies had already had their processes approved by their committees, 

We proceeded along that line to get the stuff scheduled. Well, it went into 
tremendous figures, and then we found that everybody was just giving us a 
lot of approximate quantities on which they would be well inside of. So we 
immediately stopped that by calling them all in and saying, “You have to take 
your flow sheets and get right down into it and see what compressors and what 
vessels, and what descriptions, and what tonnages, were needed, and so forth.” 

Well, it takes quite a while to do it, and it brought out the fact that there was 
a great variation in the amount of critical materials that they intended to use. 
So we then figured that we would have to have quite an organization, and we 
created one in New York, made up of the front page of the book here. I am 
telling you this in my own way. 

Mr. Hancock. That is just what we want you to do. 

Mr. Mapican. That’s right. Now, on materials, I can’t speak so learnedly on 
that because I can only tell by the results. After you have done your work a 
couple of years, and if you are a little aggressive, Doctor, you know the right 
places to get into and you just simply keep shouting until they give you what 
you are asking for on one or two grounds, either because they think you are 
entitled to it, or in the second place, to get rid of you. That kind of pressure 
probably has some effect on upsetting our orderly system. Some fellows are a 
little more aggressive than others, and they just keep insisting and they try every 
trick they cantry. Ispent many years in this work in New York. * * * 

Dr. Conant. * * * Let’s take the alcohol thing, supposing somebody came 
along and said, “I believe we ought to put in another four units of the carbide.” 
I take it that your unit No. 4 is engineered, but probably isn’t very far along in 
construction. * * * Could you do it, and what would it cost to the war effort, 
and how long would you take to doit? * * * 

Mr. Mapican. Well, I figure that anything you’d put in now in these plants 
would be at some expense to something. 

Dr. Conant. Granted. 

Mr. Mapiean, And you could just put it in, Doctor, and that is all there is to 
that. I couldn’t answer your question. 

Dr. Conant. What I meant was, what kind, what would you run into, what 
would your bottleneck be? It wouldn’t be the amount of steel? The amount of 
steel isn’t great. Would it be the machine shops or copper, or the kind of a 
place? 

Mr. Mapican. Well, I would rather ask you. You don’t mind if I ask you a 
question, do you? 

Dr. CONANT. No, go ahead. 

Mr. MapiegAan. What I am thinking about is, if you would increase the program 
in the total amount of butadiene that we contemplate in making—your question 
is along that line—then I would say that there is probably not any great material 
difference in whether you increase it in petroleum or alcohol. The equipment 
and the shopwork, and so forth, is of a similar nature. Now, I would say this 
to you, that there is going to be trouble; the only trouble that we are going to 
have in building this rubber program would be in getting these materials to 
produce these plants. 

The picture is one of confusion. But this much can be said: At 
least, men such as Madigan were habituated to technical and organ- 
izational complexity. Perhaps they were groping because they 
had not acquired (and did not yet recognize the need for) the 
techniques and the basic table of values appropriate to choice and 
judgment in strategic planning—but at least they were groping. In 
contrast, Jesse Jones and the Government bankers appeared wholly 
innocent of any such competence, and were apparently oblivious to 
the idea that such a competence, involving the ability to deal with 
technically complex problems in the frame of a particular and shifting 
set of purposes and of resource availabilities, was relevant to the exer- 
cise of the governing power they held and to the decisions they made. 
For Jesse Jones, it was a matter of leaving it to “the boys.” 
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Despite the welter of confusion and conflict, existing from the time 
he had first struck down the basic recommendation of the NDAC, 
through the dogfight with OPC, the internecine conflicts over proc- 
esses, ‘and the culminating conflict on the alcohol process that led to 
the congressional crisis and formation of the Rubber Surv ey Com- 
mittee, Mr. Jones blandly denied that there had been or were any 
conflicts at all.®* 


Mr. Jones. We have been physically handling the problem at the suggestion 
of and in cooperation with WPB. We come in contact with OPC, because of the 
raw materials, and the fact that toluol and 100 octane gas must be coordinated 
with this or we have got to work in with that program. We have no difficulty 
with any of them. We have had no suggestions from any of them that have 
not been adopted. As far as I know, there is no confusion about it except in 
the public mind due to the testimony and committee hearings and statements 
made that don’t know anything about it, and some who have a purpose to serve 
in doingit. * * * 

Mr. Barucnu. You say there have not been any conflicts? 

Mr. JoNEs. Not to my knowledge. 

Mr. BarkucH. Hasn’t it been over processes? 

Mr. Jones. Within my own crowd, not to my knowledge. I mean WPB and 
myself. 

Mr. Barucnu. There has been no conflict as to processes? 

Mr. Jones. Not the slightest that I know about. We have followed the ad- 
vice of experts, chemists, or whatever you call them. I don’t know anything 
about rubber or chemistry. We have naturally followed the best advice that 
we were able to get. 

Mr. BarkucH. You put up the money and direct the process which is given you, 
which is the best one under the circumstances? 

Mr. Jones. The best that we knew how. We shot at any kind that flew that 
looked like we could hit it. It didn’t matter with us whether they made the 
rubber out of urine. 


When Jones was asked to justify the secrecy clauses of the patent 
agreements, he replied that he did not know about the patent agree- 
ments so he could not ve ry well justify the secrecy clauses. W hen it 
was pointed out that the technical information pooled between patent 
agreement signatories or submitted to the technical adviser was not 
only closed to outside firms but also to the War Production Board and 
even to the Rubber Coordinator, Mr. Jones shook his head and said: 
“that doesn’t sound like it is possible.” Here, assisted by his sub- 
ordinate Dr. Hamilton, he is examined by the Committee. To get 
the full flavor, one must turn to the transcript itself: ° 


Mr. Barucu. Didn’t we hear, Doctor, there was an agreement between the 
tire manufacturers and the Rubber Reserve, or somebody, and Mr. Jones’ organi- 
zation, regarding the methods and the manner of licensing? 

Dr. HAMILTON. It was the pooling of patents, and it was in December. 

Dr. Compron. What provision had the Rubber Reserve made for directing 
all the energies of the industry into the development of compounding? I won- 
dered if you could very briefly tell us what procedure has been taken for that 
purpose. 

Mr. Jones. We would treat the rubber industry as a part of ourself; we are 
part of the rubber industry, working with them, and relying upon them to do 
the job. We have given them, we have made the money available at all times 
for anything that would make rubber. I don’t know whether I have answered 
your question or not. 

Dr. Compton. Well, up to a certain point. Let me amplify it slightly. That 
arrangement has been a contract—has it not—between Rubber Reserve Co. 
and the four major tire manufacturers? 

Mr. JoNEs. You mean on the polymerization plants? 
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Dr. Compron. No, I mean to exchange and develop all information in regard 
to compounding of rubber. 

Mr. Jones. Patents? 

Dr. Compton. Well, patents and know-how and all information that they 
have. 

Mr. Jones. That was all worked out in our office with the rubber people. 

Dr. Compton. But it involves just the four major companies? 

Mr. Jones. Well, more than anybody else. 

Dr. Compton. * * * according to the record, in their earlier July meeting, 
about the middle of July, the RFC entered into a contract, a legal contract with 
the four major companies for the exchange of this information. But there was 
there the secrecy clause which prevented the dissemination of the information 
outside except under certain conditions of necessity that were mentioned. 

Mr. Jones. Are you familiar with that, Doctor? 

Dr. Hamitton. Not with this particular contract, but I think it ties in, Mr. 
Jones, with the general plan of our having asked the chief rubber companies 
to send us representatives, which was first done in July of 1940, and it started 
the crude program. We had regular monthly meetings at which the rubber 
companies, all four of them, had representatives. Then we got to the point 
where there was a pooling of information, and in December of 1941 we had 
a contract which provided for an exchange of patent information. Since that 
time, all of these companies have periodically had representatives meeting with 
our men and there was this arrangement this summer, in June. I was not 
at that meeting, so I don’t know a great deal about the details. 

Mr. Jones. I thought all that had been done in the latter part of last year— 
sometime last year. 

Dr. HAmILtTon. This is nothing more than a refinement of what has been 
done. There was a substantial agreement as long ago as last November. 

Dr. Compton. That is true, between the rubber industry, as a whole. But, 
this agreement that I am thinking about is the one that was signed on July 3, 
1942, which arranges for the exchange of information between Goodyear, Fire- 
stone, Goodrich, and United States Rubber, and also the Rubber Reserve Company. 
And this prohibits the dissemination of any of that information outside, and 
that arrangement was apparently made contrary to the recommendations of 
the technical men, the unanimous recommendation of the technical men who 
were considering the problem of how best to develop that article. I am trying 
to find out the explanation, or what was the reason or purpose of that arrange- 
ment. * * * 

Mr. Jones. The point is that Rubber Reserve made a deal with the four 
companies. 

Dr. ComMpTon. Yes. 

Mr. Jones. And that was not interchangeable—not available to someone 
else. 

Dr. Compton. Right. 

Mr. Jones. The techniques, and so forth. 

Dr. Compton. There are two problems that worried us somewhat in regard 
to that. That leaves a considerable number of competent rubber companies 
completely on the outside, and the other point is the question—according to 
this agreement the information is also closed to the Rubber Coordinator, and 
the WPB. 

Mr. Jones. The information is not available to the Coordinator, or WPB? 

Dr. Compton. That’s right. 

Mr. JoNEs. That doesn’t sound like it is possible. 

Dr. Compton. Well, it doesn’t to me, and that is the reason I am asking 
the question. 

Dr. Hamitron. I think the explanation is that this contract is signed by 
all parties who have contracts from Rubber Reserve for the manufacture of 
rubber, for its account. Did you understand that the Defense Plans Corpora- 
tion, which is an RFC subsidiary, built these plants and actually constructed 
them with loans from the RFC? And then the Rubber Reserve Company leases 
them for a nominal amount and makes managerial contracts with the chief 
rubber companies who actually operate them, and I think that the contract 
is signed by all of the rubber companies who are manufacturing for the account 
of Rubber Reserve, so that everybody is manufacturing for the Government, 
that is, the RFC has an interchange of know-how information. 

Dr. Compton. But at the present time that involves just those four com- 
panies? 
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Dr. HAMILTON. Well, yes, because they are the only ones who now have 
actual rubber manufacturing contracts. 

Mr. Barucn. They are the only four people that can make tires? 

Dr. HamiLTon. No; a great many of them can. There are 41 companies 
altogether, but all of the tire manufacturing is being done by this group, and 
I assume that anybody else may come under the provisions of that contract. 
That is, anybody who is manufacturing for Rubber Reserve. 

Dr. Compton. Except that there is no arrangement in the contract to pro- 
vide forit. * * * 

Mr. Jones. We had intended to have enough of this, and let the little com- 
panies, who are competent and who are interested, have a part in the program. 
But, of course, we must rely upon the big companies for the main job. 

Mr. BarucH. Will you look into that? Have you got anything else, Doctor? 

Dr. Compton. Yes; several more things. One of the reasons that I brought this 
question out was because of the statement that the relationships, between the 
Rubber Reserve and the War Production Board on this matter, have apparently 
been very smooth, and on this particular point, I am informed that the WPB 
has been trying for some weeks to find some way of getting access to this com- 
pounding information which is essential to their job, and that they have been 
blocked by this secrecy agreement. And as late as 3 days ago they got an 
agreement with the legal representatives of the 4 companies, but that legal 
agreement was blocked by Mr. Crossland of Rubber Reserve, and that seems to 
be one point in which the operations aren’t working very smoothly, and I think 
that should be given some attention. 

Mr. Jones. Well, it is the first I have heard about it . 

Mr. Barucu. The contract itself, and the points that the doctor just raised ; 
there are two points—— 

Mr. Jones. They can’t have access to the formulas to the patents? 

Dr. Compton. The patents and the know-how, because we are told that the 
know-how is even more important than the patents, in much of this work. 

Mr. Jones. They can’t have access to the patents and the know-how, and what 
was the other point? 

Dr. Compton. That the Rubber Division of WPB had thus far been unable to 
get access to information on rubber compounding because of this secrecy agree- 
ment. 


In the course of Mr. Jones’ presentation, it appears again and again 
that there was a lack of real knowledge of what was happening, a lack 
of real competence to evaluate, much less direct what was being done, 
and no responsible effort to work out a table of priorities and ascertain 
relative resource availabilities. The role of Government is conceived 
as that of effecting a liaison between business interests, and occasional- 
ly of exerting the minimal control of the financial agents interested in 
the manner of rendering accounts. And that was all. It sufficed, in 
Mr. Jones’ view, to turn over the jobs to a few large concerns in which 
he had personal confidence, and let them operate entirely as they saw 
fit. Technical matters, he left to “the boys,” knowing nothing, and 
caring nothing, about the issues involved. This is exemplified in the 
excerpt which follows: °* 

Mr. Barucn. Can you tell me anything about this rumor of bringing in the 
Phillips Petroleum now, they have been out of it, haven’t they? 

Mr. Jones. No; they haven’t been out of it. They were one of the first we 
traded with and they were given their instructions to go ahead. It was found 
as we got in the matter that they were using entirely too much material, steel 
and other materials, and we told them to stop work and the reason is, “You are 
using too much material, whether you can bring it down or not, that is up to 
you.” They worked on it and finally came back and did cut it about half. They 
have never explained to my satisfaction why they had so much material. At the 


same time, they are reputed to have as many technical men in their organization 
as anybody else, and probably the tops. We couldn’t afford to exclude them 
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when we got them within reason. We started them back on the 5th or 6th to 
“hit the ball.” They say they will be in production by April 1. 

Mr. Barucn. What process is that? 

Mr. Jones. The same as the other process. They have been making butadiene 
for years. They have got their own process. We asked them to consider while 
they were redesigning the steel—they did say that it wasn’t much of a job to 
redesign. We asked them to consider the process, and from the report I read, I 
couldn't tell whether they were for or against it. I said, “You have got to tell 
us whether you are willing to do this and whether you can do just as good a job 
with the Houdry processes.” They said positively that they preferred their 
process, that they knew what it was and they had been making butadiene from 
it and preferred not to put in the Houdry process. So, they are going ahead with 
their own. 

Mr. BarucH. On the question of processes, you recommend that we talk to 
Newhall and Weidlein? 

Mr. Jones. Absolutely. I have been told that the Houdry process has not 
been perfected to the last stage. If it was my decision alone, I would decide 
against it for that reason. 


. * * *« * * oe 


Mr. Jones. On followthrough of plant construction, we have, in our RFC 
department, Mr. Francis, who is at the head of it. He has it broken down into 
regions and he has got good men in various parts of the country to follow 
through. The purpose of that branch of our organization is to visit plants 
and see what they need and why they are not keeping up with their schedule and 
this, that, and the other. 

That is all being done as perfectly as we know how to do it. Francis is a 
competent fellow and he knows how to get work done. The men he has employed, 
they are all volunteers, all capable men and prominent in their communities, 
and they can go around and they know how to get in a plant without offending 
the contractor and things of that nature. I think it is going along very well. 

It all depends, in the last analysis, on every item of material that we have 
got to have. There is nothing more important to our whole war program than 
rubber. It is the boys allocating the materials, and WPB don’t give them the 
stuff, or can’t give them the stuff and naturally it causes a delay. I mentioned 
the procedures so as to let you know what I am relying on. * * * 


* * * a * of * 


Mr. Hancock. On this program being worked out on the quick butadiene by 
the Coordinator’s group, we have had a good many impressions that that group 
went ahead on their own without consultation with you in advance, or the Co- 
ordinator. That is one of the conflicts that I thought was in the situation, from 
what we have heard. 

Mr. Jones. Well, I don’t think we have allowed it to be a conflict. They did 
start and grab the ball, like in getting the scrap rubber; they grabbed that one 
out right from under the WPB, and that is where they went to do that. They 
are doing their share. These boys, over there, they have got a big organization, 
and I think they started out on this quick business on their own, but we haven't 
allowed it to cause any friction. * * * 

Mr. Hancock. But they don’t plan to utilize the same process on the quick 
butadiene as Madigan has in his schedule? That is the way I understood it. 

Mr. Jones. I don’t know enough about it. I am trying to find out why we 
can’t make the quick butadiene on the whole program; that is what I am trying 
to find out now. That is what I am trying to find out from the experts. 

Mr. Lusetit. How far along on that are you? How far along on this quick 
butadiene are you? Are you finding out whether you can get it into the program? 

Mr. Jones. I don’t know how far along I am, but I will have the answer pretty 
soon. I don’t think there is any answer except one. If you can do it for 6 months, 
you can do it for 6 years. Maybe a technical man might know better. * * * 

~ * * cf * * ~ 


Mr. Hancock. On the present plan, regarding the pooling arrangement of 
patents, involving the four companies, I think I understood correctly, but I want 
to be sure. The plan is not to have any new rubber companies do the polymeriza- 
tion processes, as far as I know? Your plan is to have the products through 
those plants utilized by small companies? Have I made my question clear? 
They were discussing here about bringing in the small people and I was wonder- 
ing if you plan to bring them in as new contractors in the polymerization, and 
bring them into the manufacture of rubber goods after that? 


| 
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Mr. Jones. You mean bring a new manufacturer in? 

Mr. Hancock. Yes. 

Mr. Jones. A fellow who is not our manufacturer? 

Mr. Hancock. Yes. 

Mr. Jones. I wouldn’t see the purpose of that. We will take a fellow who 
is in business and knows how. 

Mr. Hancock. Yes. But you spoke of bringing in some small companies. You 
don’t intend to bring them into the manufacture of goods after the four com- 
panies get through with the compounding of the rubber, the Buna 8? Is that 
clear? At what point are they going to come in? I got it from your last 
remarks that you don’t plan to bring them in at all until it gets to the manu- 
facturing of Buna § into rubber goods. 

Mr. Jones. I can’t answer that because it hasn’t come to me for a decision, but 
my thought about that is that we try to bring them in at the point where they 
should come in, where commonsense would tell us to'do it. There is no sense 
of bringing them into the picture earlier, and certainly, not too late; that would 
be my idea about it. * * * 

a * * * * * ¥* 

Dr, Conant. * * * I’d like to ask this question, to bring out again the organi- 
zation rather than the technical points—one of the companies that is now making 
the largest amount of butadiene from oil is the Dow Chemical Co., but they 
are not in your program for making any expansion. And as far as I know their 
processes and their know-how are not being utilized in your program. I am 
not criticizing that decision. I am just wondering who would make such a 
decision? 

Mr. Jones. Well, they are in the program somewhere. 

Dr. Conant. They are in the styrene but not making butadiene. I just 
wondered who would make that decision. Somebody must make the decision 
not to ask them to make butadiene. 

Mr. Jones. Well, I assume that the technicians did. 

Dr. Conant. Dr. Weidlein? 

Mr. Jones. Yes. It has never come up to me. I haven't heard of the question 
of ruling down on it, because I think this is a very competent organization. 

Dr. CoNANT. But you would hold Dr. Weidlein responsible? Or Mr. Crossland 
responsible, who in turn would hold Dr. Weidlein responsible for such a decision? 

Mr. Jones. Yes. 

Dr. Compton. I think the same sort of question comes in regard to utilizing 
the know-how of the Du Pont people, for example, in the matter of polymeriza- 
tion, because I believe they were not brought into the practical discussions of 
polymerization. 

Mr. Jones. Du Pont? 

Dr. Compton. Yes. Although they have had the larger background for the 
neoprene, but they were not brought in to help in handling the problem of Buna §, 
which is a somewhat analogous prob!em. 

Mr. Jones. I don’t think they have been ever ruled out, but probably they 
have never been asked to get in. 

Dr. ConANT. There is another similar question. We have run into a good deal 
of discussion among two groups of oil companies, as to whether or not your 
program of butadiene from oil is in danger of upsetting the program for high 
aviation octane gas. 

Mr. Jones. | don’t think so, 

Dr. CONANT. May I ask on whose technical opinion you rely on—Weidlein ? 

Mr. Jones. The OPC boys and Weidlein. 

Dr. Conant. The OPC group? 

Mr. JONES. Yes, and Weidlein. We have talked over these things. 

Dr. CONANT. Lam just getting your views. 

Mr. Jones. I will be right back. 


The committee tried to discover who had made the complex technical 
decisions which determined the essential structure of the synthetic 
rubber program.*° 


Dr. Conant. I wonder if I could ask you a question or two, The way in 
which these complicated, technical decisions which are involved are made. For 





5 Td., pp. 3, 4, 6, 11, 12, 13, 14. 
31939—59——6 











76 SYNTHETIC RUBBER 


example, when you decide about a process, what people do you consult, and how 
does it flow up in the organization to you? 

Mr. Jones. Weidlein, Crossland, and then me. 

Dr. Conant. That is your chain. 

Mr. Jones. Yes. 

Dr. Conant. So the decision on technical matters, Weidlein, Crossland, and 
then you? 

Mr. Jones. I adopt their recommendation and back them up, and if they make 
mistakes, I am publicly responsible. I mean by that I try to support the boys 
and do the best we can to do the job. I know nothing about the technical 
phases. I have confidence in Weidlein and Crossland. 

Dr. Conant. Where would Mr. Newhall’s recommendation come into that 
chain? 

Mr. Jones. We work just as close to Newhall as one section to another. We 
are in constant contact with him. 

Dr. Conant. Supposing on a matter of policy, for example, of expanding your 
program or decreasing it, would Newhall, Crossland, Weidlein—would they all 
be in a committee together? 

Mr. Jones. That would be decided by Newhall and me. I mean we would 
naturally get our recommendations from the boys, from the technicians, but we 
would make the decisions. 

Dr. Conant. And, on technical things, both Newhall and yourself would rely 
on Weidlein? 

Mr. Jones. Yes. 

Dr. Conant. There is no other technical group except under Weidlein? 

Mr. Jones. That is all I know of. I understood that he was head of a group 
of some 20, 30, or 100 technicians. I don’t know how many, but I was asked 
by a Senate committee to give them the names of these technicians, and I asked 
for a list of the names, and they gave me a list of about 100, and I didn’t submit 
the whole list. I got reprimanded by the chairman and when I did send it, I 
only sent about 30 names. It looked foolish to me. I didn’t understand how he 
could have 100 fellows conferring. 

Dr. Conant. Where would Mr. Nelson’s authority come in? 

Mr. Jones. He would rely on Newhall and me. No conflicts there at all. 

Dr. Conant. But you and he would agree. 

Mr. Jones. Always have. 

* 2 * te * af & 


Dr. Compton. Well, I had 1 or 2 questions that came out of the discussion. 
One is this: Is there any definite veto power any place along the line in regard to 
any new process or program? Who would have the final veto power that, per- 
haps, 2 or 3 people get enthusiastic about it, and some are not so sure, and who 
has the final veto power on that, on that situation? 

Mr. Jones. On the process? 

Dr. Compton. Yes. A process for producing some new type of synthetic 
rubber. 

Mr. Jones. I don’t know that anybody has it. We always agree to get along. 
We don’t have any difficulty about it. 

Dr. Compton. The question hasn’t arisen yet? 

Mr. Jones. We don’t have any disagreement about it. 

Mr. Barucn. As I understand it, the process might come from you and go to 
the WPB, or from the WPB to you. 

Mr. Jones. And we operate together. 

Mr. Barucn. Yes. I’m glad to know that you don’t have a different opinion 
from the Secretary of the Interior. 

(Discussion off the record.) 

Mr. Jones. We get along well, and our dealings are with Davis, and Brown, 
and Gary. And the boys seem to know their business; at least they impress me 
that way. Maybe it is because of my ignorance, but we get along all right. 

Dr. Conant. Supposing there was a disagreement between that group that you 
named and Dr. Weidlein? Who would resolve the disagreement? You would, 
I take it. If the group that you spoke of, working under the Petroleum Coordi- 
nator, should disagree—shall I say—with your group, Madigan and Crossland, 
who would settle the difference? 

Mr. Jones. Well, it just hasn’t arisen. 

Dr. Conant. You don’t cross the bridge until you come to it? 
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Mr. Jones. We don’t have much trouble in getting along. We don’t have any 
trouble. 

Dr. Conant. Well, I just wondered who would settle it if you did have a 
difference. 

Mr. Jones. The boys would settle it themselves. They are in agreement be- 
cause I haven’t seen any indication of anything else. 

Mr. Barucnu. You must have arrived at this, that you have got 60 percent or 
65 percent of the petroleum, and 35 percent alcohol, and that was arrived at 
by the discussions; is that right? 

Mr. Jones. No; that wasn’t the way it was arrived at, at all. It was arrived 
at by the Gillette Committee. 

(Discussion off the record. ) 

Mr. Jones. We were told how much alcohol was available. There was none 
except a little synthetic. I believe by Carbon-Carbide. 

Mr. Barvon. What do you mean? 

Mr. Jones. Well, the Gillette Committee got started, and the boys found 
some more alcohol, and we were told, along about the 1st of May, or the 2d or 
3d of May, that we could have a certain amount of alcohol, so we immediately 
tied that into the program instead of the other. And, on the 25th we were told 
that we would have enough to make it up to 200. And we immediately tied 
that in, and so, the Gillette Committee is entirely responsible and due whatever 
credit there is for having rubber made from alcohol. 

Mr. Barucnu. As I understand it, then, when you started to make your syn- 
thetic rubber you were advised that there was no alcohol from which you could 
make it? So, any alcohol process would have to be ruled out because of that. 
And, therefore, we don’t want to go to the petroleum; is that it? 

Mr. Jones. I didn’t know you could make it out of alcohol. I thought that 
all you could do with alcohol was to drink it. I really didn’t know that you 
could make it out of alcohol. 

Mr. Barucn. But, as I understood it—— 

Mr. JongEs. I always understood that you make it out of petroleum. 

Mr. Barvucnu. But you were moved to your decisions by the statement that 
alcohol at that time was not available? 

Mr. Jones. I didn’t know it, but the boys found it out. I found it out later. 
The decision was made before it ever came to me on that. 

Mr. Barucn. In other words, your program makers were advised that there 
was not sufficient alcohol, even if the alcohol process was available. And after- 
ward you found, or that committee found, that there was available alcohol, so 
they went for this 220,000 tons which came from alcohol? 

Mr. Jones. When the fire got hot, the boys found alcohol and we put it into 
the program. 


* « * * * +. * 


Dr. Compton. Then, I have just one more question, Mr. Baruch. In regard 
to the plan to go into production of butyl rubber, do you happen to know on 
what scientific basis or on the basis of what scientific recommendation that 
decision was made, and whether WPB technical staff was consulted in connection 
with that? 

Mr. Jones. Well, of course, we look entirely to Newhall for the WPB, and he 
was in on it, so, I think it is like this—the technical parts, I haven’t had much 
to think about or say about, because I don’t know anything about it. 

The Survey Committee in its — condemned the administering 
agency roundly and bitterly. It found such “overlapping and con- 
fusing authority” that it was “unable to determine, in spite of many 
inquiries * * * where the responsibility has lain for many of the de- 
cisions which have been made in the past 8 months.” It saw “bad 
administration” behind many of the “adjustments and readjustments— 
a ‘stop and go’ policy.” It deplored the fact that “because of the 
shortsightedness and failure to act on technically sound advice, we 
must now proceed with insufficient experience.” 

The Committee put its finger specifically on the lack of techno- 
logical competence, on the failure to develop facilities for objectively 
evaluating processes, methods, technical suggestions; and failure 








78 SYNTHETIC RUBBER 


to work out procedures for resolving controversies, controlling pri- 
vate pressures, searching out information prerequisite to the formula- 
tion of sound policy, and undertaking the overall planning that was 
an absolute essential to a successful program. It summarized its 
views as follows: 


The production of synthetic rubber represents an investment exceeding $600 
million and is one of the most complicated technical projects ever undertaken 
in this country. Yet, in none of the Government agencies has there been a 
clearly recognized group of independent experts to make the technical decisions. 
Reliance has been placed on one part-time technical adviser aided by commit- 
tees drawn from industry.” 


* * + a * * * 


The failure of the Government to provide a clearly recognized group of 
independent experts who would make technical decisions has added greatly 
to the public confusion and uncertainty. ‘The reliance on one part-time technical 
adviser, aided by committees drawn from industry, has, in the opinion of the 
Committee, been insufficient for the development of an entirely new industry 
involving an investment exceeding $600 million. The technical adviser has 
testified that on more than one occasion he requested the appointment of an 
adequate technical staff. 

It would have been wise administration for the officials in charge of policy 
to have delegated to a competent technical staff the function of collecting 
information about various processes. Such a staff should have been relied 
upon for supplying through regular channels the data on which all important 
decisions were made. Instead of such orderly methods of procedure we found 
many evidences of a chaotic situation in which nontechnical men have made 
decisions without consultation with subordinates nominally in positions of 
responsibility.” 


The Committee asked “whether the present administrative organi- 
zation is such as to insure the effective carrying through of the pro- 
gram,” and answered itself, “It is not.” The Committee therefore 
recommended “a complete reorganization and consolidation of the 
governmental agencies concerned with the rubber program.” 

The Committee asked that the WPB assume to itself all the power 
and responsibility for the rubber program, and that it delegate its 
full powers to a Rubber Administrator, the so-called Rubber Czar. 
Under him there was to be established a Technical Division, which 
would concern itself with “various phases of research and develop- 
ment.” 


© Rubber Report, p. 13. 

In his book, op. cit. supra, note 20, p. 413, Mr. Jesse Jones writes: 

“One unpardonable error in the Baruch committee’s report, and one undoubtedly prompted 
by a disposition to be critical (a disposition which Dr. Conant and Dr. Compton did not 
share), was the statement that we had the service of only one part-time rubber-expert 
scientist-chemist, in doing this big job. As a matter of fact we had the help and services 
of most of the experts, chemists, and scientists of the rubber industry, the oil industry, 
and the chemical industries. True, they were not on our payroll; but the leaders of these 
ett had put their experts at our disposal in a patriotic way, and without cost to 
the RFC.” 

The picture which Mr. Jones here implies of “most of the” many thousands of “experts. 
chemists, and scientists of the rubber industry, the oil industry, and the chemical in 
dustries” hurrying down to Washington (without compensation) in order to assist the 
trio, “Weidlein, then Crossland, and then me” in its deliberations, is somewhat fantastic. 
What is perhaps worth commenting on is the apparently complete misunderstanding of 
Mr. Jones of the nature of the criticism which was leveled at his administration. ' The 
Committee did not deny that Dr. Weidiein had been assisted by the employees of the firms 
concerned. It stated specifically that reliance had been placed in “one part-time technical 
adviser, aided by committees drawn from industry.” What it called for was “a clearly 
recognized group of independent experts.” [Our emphasis. |] 

One wonders whether Mr. Jones was ever willing to rely on the opinions and advice of 
committees of business experts on the loans, interests, fees, and payments made to those 
same concerns by the RFC. 

“ Td., p. 50. 
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Since “good administration dictates that the Rubber Administra- 
tion use the available facilities of other governmental agencies in the 
execution of its program,” it was recommended (1) that the Petro- 
leum Coordinator be charged by the Rubber Administrator (@) with 
research into problems connected with the production of butadiene 
from petroleum, and perhaps (6) with supervising the operations of 
the petroleum-butadiene plants once they are constructed; and (2) 
that the Rubber Reserve Company through its Construction Division 
be charged with the “construction of all plants under the rubber pro- 
gram” including “the construction of all plants and equipment con- 
cerned with the production and purification of butadiene from 
petroleum.” 

Except to suggest certain additions, however, the Committee asked 
for no changes in the actual program as it was then scheduled. ‘On 
the contrary, for reasons already noted, it froze the program and its 
processes. The new Rubber Czar, whoever he might be, was directed 
to “bull the present program through.” 

The Committee report, published a month after the Committee had 
started its work, had a tough drastic tone. It tongue-lashed the ad- 
ministering agency in a way that must have been gratifying to a num- 
ber of people and which, no doubt, cleared the air. But the Com- 
mittee’s recommendations had only a mild impact on the program 
itself or on the source and nature of its administration. 

The program was frozen in the form and magnitude already con- 
tracted out, with certain additions asked for. Further evaluation, 
choice, technological revamping or replanning were all to be put 
aside—a recommendation that would inevitably limit greatly the pos- 
sible value or significance of the new Technical Division. Such a 
division might be useful in the ad hoc search for information or in 
the organization of a research program, but it could play no decisive 
role in policy formulation. 

Paradoxically the Baruch committee, in spite of its condemnation 
of the administering agency, permitted and/or recommended that 
operative control of all the remaining vital phases of the rubber pro- 
gram, namely plant construction and finance, be left in the hands of 
that same administering agency. Eventually the Rubber Reserve 
Company would be in charge also of plant operations. 

There remained for the Rubber Director only the function of 
superexpediter, whose main job was to get the critical equipment and 
materials for the rubber project in the face of the competing needs of 
other phases of the war program. : 











CHAPTER VII 
SECOND LESSONS 


National policy for the development of the new industry had now 
been fixed. Investment costs and operating costs were to be borne by 
the Government. The plants were to be owned by the Government. 
But the planning of the industry was not Gover nment planning. The 
very conception of the new industr y was a private-company concep- 
tion. Policy was the projection of private-company policy, planned 
from the point of view of a few great companies with a commercial 
interest in the development of a synthetic rubber of a particular 
character and kind. 

No discredit is due those private companies because they formulated 
this program and pushed it through the political mill. Theirs was the 
basic research, the painstakingly acquired technological concepts and 
the operating know-how. In the formative per iod, the question did 
not arise as to a choice between their program or some other. They 
pressed for action in the face of official passivity and even antagon- 
ism. They offered a program. The alternative was not their pro- 
gram or some other, but theirs or none at all. 

The role assumed by the Government was not to plan but to finance. 
Insofar as there was a distinctive voice of Government, it was the voice 
of the Government banker. The Government did not plan; it bar- 
gained. It negotiated with the intention of striking a deal favorable 
tothe Treasury. It saw its task as that of buying w shat was offered as 
cheaply as possible. It looked for “reliable” companies. It did not 
look beyond the particular bargain to that total framework, created by 
the cumulation of bargains, within which the operations and subse- 
quent development of the industry must take place. 

The Government arranged for its plants to be operated by private 
concerns at cost plus a fixed fee, and for its research to be done by these 
firms for a fixed fee. The drives to efficiency and progress supplied by 
the pressure of competition, the promise of profits and the fear of loss 
were absent. No consideration appears to have been given to the need 
for substituting an alternative to the traditional incentive. It was 
thought to be enough to put fabrication and research into the hands of 
reputable private concerns. In that way the Government supposed 
that it was relying on “private enterprise.” It was not relying on 
private enterprise ‘for, here, there was no enterprise. It was relyi ing 
‘rather on a peculiar breed of officialdom. The difference between 

orate and public officialdom is not a difference in kind; but a 
difference in the nature of the pressures under which they operate. 
Remove the pressures of market competition and the force of the profit 
lure from the corporate executive, put him under the Government 
umbrella, and he becomes a kind of public official except that his 
responsibilities are less clear, he is less accountable for his acts, his 
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loyalties are more likely to be divided and the satisfaction of his ambi- 
tion is less likely to be related to the successful accomplishment of the 
public tasks. The problem is to introduce into Government enterprise, 
whether run by public or private officials the drives to efficiency and 
the incentive to progress that will take the place of the kick of compe- 
tition and the promise of profits. This isa point to which the Atomic 
Energy Commission and the weapon builders might well now give 
heed. 

Nowhere was the failure to foresee the effects of the immediate bar- 
gain on the long-run structure of industry operations more clear than 
in the patent agreements. These agreements virtually eliminated all 
incentive on the part of those who entered into them to seek further 
to develop the technology of synthetic rubber in the areas which they 
covered. Indeed, they created a strong and positive disincentive to the 
pooling of knowledge by operators of Government plants, to the ob- 
jective evaluation of alternative processes by such operators, and to the 
standardization of processes. The system for financing research was 
through the straight cash handout wherein no attempt whatsoever 
was made to link payoff to accomplishment. And, finally, the freedom 
of operators to coun the processes used in the Government plants, 
incorporating into these processes modifications on which they held 
new patents, created barriers to the sale of those plants after the war 
to any firm other than those which operated for the Government. 

Failure to take account of the need for incentive to progress and 
efficiency could be expected to result in technical stagnation. Failure 
to seek a cumulative release in patent claims could be expected to nar- 
now the potential market for the postwar sale of the plants, and hence 
reduce the possibility of creating a competitive basis for the future, 
privately owned synthetic-rubber industry. 

Most serious of all, in a war emergency the Government failed to 
plan in terms appropriate to war strategy. In the war economy, price 
provided no index of relative real costs or of the priority of objectives. 
An alternative table of values was required to guide planning and to 
enable technically complex choice to be made on a proper basis. Such 
a table of strategic values and relative scarcities was never available 
for the critical development of a synthetic-rubber program. 

The administering agency did not develop the technological compe- 
tence needed to evaluate the plans or processes offered by the companies 
and outsiders, or to shape the program to the needs of war mobilization. 
The Government had technical experts, laboratories, and experimental 
facilities, but they were not incorporated into the processes of social 
choice and evaluation, i. e., into the essential process of governing. 

The governing agencies had no alternative but to leave technical 
evaluation to private officials who at least could evaluate operational 
feasibility. But this meant that the conflicts which central planning 
should have foreseen, were not foreseen; that the strategic criteria 
and the relative availabilities of resources which should have been 
taken into account, were not taken into account. 

The results were as might be expected. The program was adjudged 
technically feasible by the private companies, and it was technically 
feasible. It worked, eventually. The program was adjudged com- 
mercially sound by the private companies, and it was commercially 
sound. Eventually it was proven to be a good moneymaker. These 
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two evaluations—technical feasibility and commercial soundness— 
were within the orbit of private-company judgment. But the indi- 
vidual firm could not and did not take into account the priorities of 
strategic objectives, the shortages, the noncommercial values. The 
firm planned with these things left out of account. The result was 
to be failure to produce what was needed according to the timetable 
of scheduled requirements, and the useless and dangerous dissipation 
of resources greatly needed for the war effort. 

Congress was not designed for technical planning and choice. A 
congressional investigating committee is not the place to work out the 
complex organization 1 of a new industr y. Yetit was Congress, throug) 
its investig ating committees, inexpert and ill adapted to such a task, 
that rightly challenged the program and forced through the changes 
that were to save it. 

Against the solidarity of officialdom and the clique of insiders, Con- 
gress provided a court of appeal for those who would challenge the 
organization, direction, and inequities of the program. 

Those who fought from the outside were often as self-interested 
as were the insiders. Few were nonpartisan. But under the cireum- 
stances, rather than minimize partisan pressures, it was best to encour- 
age and bring partisan pressure groups into play around the whole 
circle. In this w ay considerations which might otherwise have been 
neglected were at least brought into view. 
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CHAPTER VIII 
PROGRAM AND PERFORMANCE 


The Rubber Survey Committee consisted of knowledgeable men 
assisted by a small staff of experts, but the Committee was not a Board 
for the technological evaluation of the program. ‘The competence re- 
quired for such an evaluation is slowly evolved and hard to come by. 
Moreover the Committee did not have the time for any considered 
evaluation, and did not attempt to judge between processes or between 
rubbers. Its technical investigation was a quick look-see with a three- 
fold purpose : 

(1) To check the claims of those outside the program in order to 
find out whether there were any technological miracles on the horizon. 
It concluded that there were not—that all alternative processes re- 
quired development and testing and involved chance and uncertainty. 

(2) To determine whether the processes scheduled to be brought 
into operation were technically sound. It concluded that they were, 
in the sense of being “ultimately workable.” 

(3) To determine whether the production time schedule was likely 
tobe met. It concluded that it was, provided the necessary equipment 
and materials were promptly forthcoming and no unforeseen difficul- 
ties should develop. Here, the Committee relied on the qualified con- 
fidence (and reflected the anxieties) of the industrialists with “the 
plans in hand.” 

Having made these determinations and working under the general 
assumption that any drastic changeover “at this late date” would be 
undesirable and disruptive, it concluded that the program should 
not be changed by reason of the technical characteristics of the proc- 
esses contracted for, or by reason of the qualities of the synthetic 
rubbers scheduled for production. 

We have seen that certain critics predicted an insoluble conflict. be- 
tween the aviation fuel and synthetic rubber programs to the extent 
that the latter depended upon hydrocarbons derived from petroleum. 
The Committee minimized the danger of a real resource shortage, sug- 
gesting that the problem was chiefly one of improving the allocations 
system.® 


@ Rubber Report, p. 48. 

‘‘Much has been said of shortages of critical materials. There are two kinds of shortage : 
The first where there is not enough to go around for essential purposes; the second type 
of shortage is where, though sufficient exists, it is short in the sense of not being available 
when and where it is urgently required. There are a few materials short in the first sense, 
but many have been short in the sense of failing to be where needed when needed. 

“This has been due to permitting materials to be used for purposes not essential to the 
conduct of the war; to the lack of a vigorous policy of conservation, inventory control, and 
the finding of substitutes; and, most of all, to the changing, complicated, and ineffective 
efforts at material distribution and priority control.” 
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The danger of a conflict between the demands of the synthetic 
rubber prograin and those of the high-octane fuel program, is lightly 
dismissed : 

It is our conclusion that, while the possibility of a conflict between the two 
programs does exist, it need not become serious if the possibility is recognized 
and if the administration of these two closely related enterprises is properly 
integrated. * * * 

If and when the armed services should decide that the larger quantities of 
high-octane aviation gasoline are needed, there are ways by which this demand 
can be met by the industry without diminishing the flow of butylene to butadiene 
plants.” 

The Survey Committee satisfied itself that the Rubber Reserve pro- 
gram would enable America “to survive the rubber crisis without 
serious impairment” to its military program or domestic economy. 
Nevertheless, there appeared to be cause for alarm. Out of the 224,000 
tons of rubber scheduled to be held in stock at the end of 1943, the 
Committee regarded 120,000 tons as a necessary working inventory, 
and considered the remaining 100,000 tons as an insufficient margin of 
safety. 

The Committee did not take into account the limit of substitutability 
of synthetic for natural rubber; i. e., it did not indicate the natural 
rubber required as a proportion of total rubber consumption. This 
failure, perhaps due to the lack of reliable technical information, 
greatly changed the significance of the Committee’s prognosis. Thus, 
postwar strategic planning, even in 1951, assumed a natural rubber 
requirement in the neighborhood of 20 to 25 percent of total (syn- 
thetic plus natural) rubber consumed. At the time of the Baruch 
report, a similar estimate of the natural rubber requirement might 
have run to 50 percent or more.” 


The effect of taking this factor into account would have been (1) to 
scale down sharply the prospective real value of the marginal synthetic 
rubber output called for in the completed program and to raise the 
question whether, in the light of competing demands for all resources, 
the planned level was not higher than it should have been, (2) to 
underline the need for a vigorous quest for natural rubber or substitute 
polymers, and more research directed toward minimizing adjustment 
lags or otherwise reducing the strain on stocks of natural, and (8) to 
require that plans and requirements be adjusted in the light of the 
reappraisal of probable supplies. 

A recalculation of the Survey Committee’s balance sheet, taking this 
factor into account, would have indicated the prospect of a growing 
crisis in the need for natural rubber, likely to deepen as the war con- 
tinued. It also would have indicated the probability of a large over- 
flow of synthetic rubber into nonessential civilian uses from 1944 
onward. It could have been anticipated that under the Survey Com- 
mittee’s plan a surplus of synthetic would exist side by side with a 
shortage of those high-priority products requiring a large proportion 


®1d., pp. 40, 41. 

* The Committee’s mistake reflects the lack of essential technical knowledge required for 
sound planning. The “expert’’ opinion of the Rubber Reserve had vouchsafed before the 
Committee that “no more and probably less” than 10 percent of natural rubber was (in 
1942) required in combination with synethetic and that “we could get along without crude 
after 1944.” At the end of World War II about 80 percent of overall rubber requirements 
were for natural rubber, and items of the highest military priority such as large truck 
and aircraft tires had to be made entirely out of natural. Subsequently, during the post- 
war period, the industry has shown itself reluctant to use less than 40 percent natural. 
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of the natural. Thus, the Rubber Reserve program, with or without 
the incorporation of the Survey Committee’s recommendations, called 
for the production of synthetic rubber in excess of all essential require- 
ments. Under the circumstances of full economic mobilization, an 
ultimate goal that is too high is as much against the public interest as 
one that is too low, for it can be achieved only by sacrificing other 
war mobilization goals.” 

Granted that a certain quantity was absolutely necessary for the 
prosecution of the war, this could not justify building capacity to 
produce any quantity of synthetic rubber. An annual output of 200,- 
000 tons of synthetic rubber might be of incalculable value for the war 
economy. But the 300,000th ton would be a lesser importance. When 
500,000 tons were produced, rubber might be available for uses that 
had no strategic consequences. And the 800,000th ton might have no 
value at all in a war economy. Clearly one could not logically estab- 
lish the need for the 800,000-ton program on the grounds that 200,000 
tons were prerequisite to victory. Yet this is what the Survey Com- 
mittee did. It “sold” the program on an all-or-nothing basis. It made 
no attempt to evaluate the various possible levels of synthetic rubber 
output against alternative uses of the resources required to produce 
those increments to output. And even if the Committee had sought 
to make this evaluation, it probably would not have been possible to 
do so, for the data and organization required for such a determination 
were lacking. This was a shortcoming not limited to the Survey Com- 
mittee, but one which pervaded the whole spectrum of war planning. 
The generality of the failure made it no less telling, however. The 
initial absence of planning based on such an evaluation was bound 
inevitably to result in delay, wastes, and conflicts. 

Summarizing the approach of the Committee: It accepted the Rub- 
ber Reserve processes as ultimately workable, and refused to attempt 
a reevaluation of processes or rubbers on any other ground. It declined 
to take upon itself the task of modifying the technological structure 
of the program in order to minimize the possibility of conflicts with 
other war programs. It did not consider the modifications of program 


It is sobering to realize that Germany conducted a mechanized war of great range and 
indubitable effectiveness with the following consumption of natural and synthetic rubber 
during the war years. 


Consumption of rubber in Germany 


[In metric tons, equivalent to long tons] 


In Ger- | In occu- | Total in 





Year Natural | Reclaim | many pied Germany 
| | Europe 
| | 
wee CES CI ily 10 ...| 97,000} 29,000] 5,000 |... | 131,000 
Pg NE RS Ae ene hada | 61,000 | 34,000 | 14,000 |... 109, 000 
Sie e.. fuk, Suan eee ----| 27,000 | 46,000 | 40,500 |... 113, 500 
MN Silay: it he hk LEE, Uo | 22.000} 46,000} 51,500! 16,500} 119,500 
WONT Fh teria dedbes tuk _...----| 26,500 | 40,000 | 70,000 | 26,000 | 136, 500 
RSS. oc canadian esa tethninin tei cet | 4,000 50,000 | 90,000 | 25,000 144, 000 
1944___- ean ‘ Deets ee eeittanceieaee S90 G8 denenot- age. 


« Production. 

Figures are from the Rubber Reserve Company, op. cit. supra, note, p. 47. 

Any comparison of German war consumption of rubber with American consumption must be 
qualified, of course, by recalling (a2) the German prewar military buildup, (6) the size of the American 
economy and the extent to which it is geared to automotive transportation, (c) the long communica- 
tions required by the American assaults as compared to the central position from which Germany 
waged her offensive. 
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goals in terms of a possible conflict with more essential end-use require- 
ments for the same resources. Placing major emphasis on the dangers 
and possible disruptions of change, the Committee froze the program 
qualitatively. Quantitatively it only suggested certain additions to 
the program as a margin of safety. 

It recommended that the ceiling on Buna S rubber be raised from 
705,000 tons to a level of 845,000 tons. This 140,000-ton increase 
was to be based, first on a 100,000-ton increase in butadiene capacity 
along the “refinery conversion” route, with corresponding increases 
in styrene and copolymerization capacity. This expansion was pointed 
above all toward 1943 a year “so critical for the rubber situation that 
the production of 100,000 tons more or less of Buna S might be the 
determining factor in the success of our military program.” ® Sec- 
ondly, there was suggested a “later construction of a 27,000-ton (alco- 
hol-based) butadiene plant and a 30,000-ton polymerization plant to 
be located near the center of grain production” if the Rubber Director 
should so decide during the spring of 1943 or thereafter. The Rubber 
Director was never to request this expansion. 

The Committee also recommended that planned capacity of neo- 
prene be increased by 20,000 tons to a 60,000-ton total. This recom- 
mendation, made in spite of the “relative high costs of neoprene in 
terms of critical materials and electric power,” was based solely on the 
sroposition that “Neoprene is the one synthetic rubber which has 

een shown to be the full equivalent in quality of natural rubber for 
combat and heavy-duty tires.” The incident of neoprene stands as 
a monument to the paucity of the reliable technical information pre- 
requisite to overall planning. 

Further it was recommended that another rubberlike substance, 
thiokol, supposedly useful for the recapping of tires, be increased 
from a privately planned capacity of 24,000 tons to a new level of 
60,000 tons. Because of the availability of reclaimed rubber the 
thiokol program was suspended in March 1948 and later was can- 
celed altogether. 

The Committee attached an overriding importance to the produc- 
tion of the full quota of synthetic rubber in 1943." This geiustinste on 
the importance of 1943 was fully in accord with the military time 
schedule. The Germans had cleared the Crimea and had pushed to 
the foothills of the Caucasus. In the north, the Russian and German 
Armies were joined in the ultimate test of Stalingrad. During that 
August in 1942, G2 reports which reached President Roosevelt already 
conceded a complete German victory at Stalingrad, and wrote off 
the Russian armies there as lost. Since February 1942 the British 
and American Combined Chiefs of Staff had been Siaing their prepa- 
rations on two alternatives, a limited invasion of the European Conti- 
nent during 1942 should it be necessary, even at great cost, to relieve 
the German pressure on the Russian front, or a full scale, cross- 


® Rubber Report, p. 41. 

* All the efforts of the Committee were pointed toward meeting the crisis of 1943. 
Again and again the point is made that it would be in 1943 that the margin between supply 
and requirements would be dangerously close; that in 1943 a supply failure might wreck 
the military machine and bring disaster in the field of battle; that because 1943 was so 
important, the program dare not be tampered with. The test was to be 1943. Statements 
to this effect can be seen on pp. 7, 8, 16, 17, 34, and 41 of the Committee’s report. 
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channel invasion of the continent in the spring of 1943. The north 
African operation was later added as a means of coming to grips with 
the Germans during 1942. 

Thus everything indicated an enormous demand for rubber-bearing 
equipment in this last half of 1942 and during 1943 to support the 
operations of our allies, to make possible our own military buildup 
and with the probability in mind of a massive European campaign 
during 1943. In such a campaign our forces would have use for 
limitless supplies of planes, trucks, tanks, and aviation fuel. A short- 
age of any one of these items—all of which required rubber or com- 
peted for the basic raw material components of synthetic rubber 
might spell the difference between victory and disaster. 

On September 17, 1942, the President created the Office of Rubber 
Director, as suggested in the Survey Committee report. William M. 
Jeffers, president of the Union Pacific Railroad, was appointed Rub- 
ber Director. He was later succeeded by his deputy, Col. Bradley 
Dewey, president of the firm of Dewey & Almy. 

The building of the new industry is frequently lauded as a magnifi- 
cent technological achievement. ‘This it may well have been. But 
measured against the promises of Rubber Reserve, or against the di- 
rectives of the Baruch Committee, the realized program was a failure. 
Especially was this true for the year which was expected to be the 
eritical one—1943. 

Thus, for 1943, Rubber Reserve promised an output of 400,000 tons 
of Buna §; the Survey Committee directed a production of 450,000 
tons; actual production was 181,470 tons. Of butyl, 60,000 tons was 
directed; a mere 1,373 tons was forthcoming. As against the Com- 
mittee’s call for 596,000 tons production of all synthetic in 1943, only 
217,235 tons, or about 37 percent, were produced. Overall, this in- 
ability to meet output schedules in 1943 led to a drastic scaling down 
of military allocations and exports; and to a reduction in the planned 
crude natural rubber stocks. 

Ironically, after intense shortages during the early period, only 
partial use could be made of the synthetic rubber which was produced 
later. During the latter part of 1944 and in 1945, excess stocks of 
synthetic rubber were heaped up.™ 

The Survey Committee had greatly underestimated the propor- 
tional need for natural rubber. Consequently, in 1944, while syn- 
thetic stocks were accumulating, the stocks of natural rubber were 
being dangerously depleted. 

Measured by its own objectives, the synthetic rubber program 
failed. For the fact that this failure did not have tragic conse- 
quences, we can thank the fortunate turn of world events, not the en- 
gineers and administrators of the rubber program. 

The great test did not come in 1943 as anticipated. After Stalin- 
grad, there was no longer any doubt about the staying power of the 
Russian Army. The cross-channel invasion was put off until May 
1944. The rubber program was thus afforded more than a full year 
of grace; and the contemplated scale of warfare never did develop. 








os * * the inventory of synthetics rose during the first half of 1944 from 48,806 tons 
to 104,495 tons * * * this increase in inventory was entirely due to the inability of the 
rubber goods manufacturing industry to consume as much as had been estimated should 
be consumed * * *,” Rubber Director, Progress Report No. 6 (July 25, 1944). 
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It might have been otherwise. Had the crisis come when contem- 
plated, it is doubtful that any petroleum-based synthetic rubber would 
ever have been produced. 

Why did the synthetic rubber program fail to meet its goals and 
expectations? It may be assumed that the Office of the Rubber Di- 
rector and other agencies did a workmanlike job of administration. 
The failure was rather one of planning and timing: 

(a) Plans were laid with insufficient regard to the conflicting 
demands of other war programs. 

(6) The time delays inherent in bringing complex innovative 
processes into full-scale operation were underestimated, as were 
the difficulties of converting equipment to the fabrication of 
synthetic rubber and of converting products to the greater use of 
synthetic. 

(c) The administrators failed to foresee, through anticipatory 
product and processes research and testing or otherwise, the de- 
velopment of limiting bottlenecks; and, when the bottlenecks 
occurred, were unable to evade or break them. 

Above all, what blocked and limited the program were the shortages 
of equipment, raw materials, and manpower. The crucial conflict 
was precisely the one the critics had forecast: the conflict with the 
demand for high-octane aviation fuel in the production of petroleum 
derivatives. This conflict arose, not only in the demand for Sstisleass, 
but also, as Wiezmann had predicted, in the demand for the whole 
research apparatus and the man and machine power of the petroleum 
industry. 

The Office of the Rubber Director explained the cutdown in the 
program for producing butadiene from petroleum, thusly : 

The expansion of the high-octane gasoline program makes it essential that 
everything possible be done to avoid unnecessary drains upon components, 
facilities and feedstocks and labor usable by both programs * * * (February 18, 
1943). 

. ; * the need for isobutylene in the high-octane program is more urgent than 
its use in butyl rubber (February 18, 19438). 

A major raw material for butadiene from petroleum sources is butylene made 
from the cracking of oil, largely by the use of the modern catalytic cracking proc- 
esses now being built for the high-octane gasoline program. The oil industry 
has undergone a huge expansion program to supply this material as well as other 
materials for the productions of butadiene and high-octane gasoline. Manpower 
as well as shortages of critical component parts, has delayed the construction 
of both butadiene plants and the raw material feedstock plants (November 10, 
1948). 

a new war programs rated as more vital and immediate have caused 
delays in the final completion of some of the large butadiene-from-petroleum 
plants. Consequently, production will not be at full capacity until the second 
half of 1944 (March 17, 1944). 

At the same time that the demands for high-octane fuel delayed and 
limited the expansion and hampered the effectiveness of the synthetic 
rubber program, the demand for rubber strained, delayed and limited 
the aviation fuel program. Alcohol, on the other hand, was never a 
limiting factor. 


® See the Progress Report of the Rubber Director, op. cit. supra, note 68 : 

“This diversion [of butylene to the aviation gasoline programs during July and August) 
made possible by the demonstrated overcapacity of the butadiene from alcohol plants- 
was agreed to in order to help fill the emergency requirements of Army and Navy aviation 
resulting from the flying of more than originally forecasted missions over Europe.” 
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Because of the conflict between petroleum-butadiene and the aviation 
fuel program for equipment, labor, and basic raw materials, and be- 
cause of the lesser complexity of the alcohol processes, it was alcohol- 
butadiene that carried the Buna S program (83 percent) during the 
year of the expected crisis, 1943, and which continued to shoulder the 
great share of the burden in 1944. 


Butadiene production during 1943 and 1944 (in short tons) 








| 1943 | 1944 





Weriaiinis Weak a i ee ei Ee | 129, 685 | 361, 731 

Butadiene by thermal cracking of n¢ aphtha !_ Ma... bn quriniaitonddbephtecnmes 2 7,350 \ 195, 874 

Butadeey Woes Was wee Gr Ween... oo - ne sconce pacenascence 2 20, 400 | ’ 
is ee oa eee oe ae 157, 435 | 557, 605 


1 Aiitniiallibedaly 48,056 tons were sedan od by this method in 1944. 
2 An adjustment was required to reallocate tonnages which were produced by thermal cracking but puri- 
fied elsewhere. 


When, because of a tapering off of military activity and a decline in 
the demand for high-octane fuel, more of the cheaper butylene were 
available, the production of butadiene from alcohol was cut back. Dur- 
ing August 1944, however, before the cutback, the alcohol butadiene 
plants produced at the rate of 412,544 tons per annum, or at nearly 
twice their rated capacity. From this we may deduce that in order 
“ have attained the highest output of butadiene attained during the 

yar period (575,482 short tons in 1945 equivalent to 724,859 long tons 
Rais S rubber) we need only have built 163,000 tons of capacity in 
addition to the contracted-for alcohol-based capacity, instead of the 
rated 415,500 tons of petroleum-butadiene capacity which was in fact 
constructed. From the point of view of war planning, nearly all of 
the vast expenditure of vital resources in the building ‘of petroleum- 
butadiene capacity was waste. 

Viewing other aspects of the program, it would appear that planning 
greatly overestimated (a) the ease, value and economy of makeshift 
arrangements and underestimated (6) the difficulties and delays in- 
herent in bringing into scale production innovative processes, proven 
at the laboratory or even at pilot plant level. 

With regard to (a) and referring presumably to the “quick buta- 
diene” program, the Office of the Rubber Director reported : 

Experience to date has shown that the use of a large measure of secondhand 
equipment in some plants, although seemingly advisable at the start, was false 
economy. The processes for making butadiene are difficult to make work even 
under the most favorable conditions. In several plants it has been found neces- 
sary to replace much of the secondhand equipment with new and specially 
designed equipment. In the same way it has been found that the attempts to 
overscreen some of the original designs in order to save bypass valves, spare 
pumps, compressors, etc., and to use substitute materials was false economy. The 
shutdowns necessary to install the missing units and replace the broken pipe- 
lines have been costly in both equipment and manpower, not to speak of the loss 
of vital production (March 17, 1944). 

It would be unfair to explain the failure of the “quick butadiene” 
program wholly in terms of the technical limitations of makeshift 
arrangements, or to impute from this failure a condemnation of the 

“quickie program” as it had originally been conceived by OPC. The 


original program had been asked for in February 1942 in order to 
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produce butadiene in 1943. Construction on the actual program was 
not begun until nearly a year later—still in order to produce buta- 
diene in 1943. The original program presumed a period of busines; 
crisis with gasoline gluts and widespread underutilization of plant 
capacity and manpower; the actual program was inaugurated at 1 
time of indaey overload with most companies straining to fulfill ox- 
isting commitments, so that by now the large companies and the ne- 
dium-sized independents were disinclined to participate. The origina} 
conception had been of an industrywide reorganization and reintegra- 
tion of existing equipment ; the actual program amounted to segregatec 
negotiations with the small number of firms who had old or unused 
equipment which they thought might be turned to the cracking of 
naphtha. Indeed, 4 of the authorized projects (3 of which were 
canceled) were in no sense conversions but called for construction from 
the ground up of new plants using the Houdry process. 

The second lesson which might be inferred from an examination of 
experience in the technical sphere would be the high degree to which 
the forecasts of the most competent experts must be discounted when 
they have to do with complex innovative processes; and consequently, 
the premium which ought to be placed, in times of urgency, on proc- 
esses which are simple, developed and to some degree proven. 

Thus the arguments of those critics of the program who contended 
that a greater shift should be made to alcohol-based butadiene on the 
grounds that the alcohol-based processes were simpler and proven by 
experience abroad, were substantiated by the events. Under the first 
“directive,” 184,000 tons of petroleum-based capacity and 220,000 
tons of alcohol-based capacity were given the very highest priority; 
but from the petroleum plants only 27,750 tons of butadiene was forth- 
coming in 1943, whereas the alcohol plants produced 157,435 tons. 
About the alcohol-butadiene plants, Rubber Reserve could in 1945 
report: 

Operations * * * has been excellent. Initial operations were characterized 
by a minimum of operational difficulties. 

The plants were operated up to 215 percent of their rated capacity. 
Nothing like this could be said about the reliability or expansibility 
of the processes on the petroleum side during the war period. 

With the petroleum-based processes, less serious difficulties and fewer 
delays were encountered where the time previously devoted to its 
development was greater. The least difficulties were experienced with 
Standard’s butylene dehydrogenation process. Phillips Petroleum 
Co.’s plant, producing butadiene from natural butane, was held down 
to a maximum of 60 percent of rated capacity during 1944 and 
71 percent during 1945 on account of “process and operational difti- 
culties.” It is also notable that a limit was placed on the produc- 
tion of butadiene from butane (as well as from butylene) by the 
need “to divert substantial quantities of intermediate materials to 
increase the production of aviation gasoline.” After repeated delays 
and breakdowns, the Houdry type plant at Toledo went into pro- 
duction during June 1944; operations during the last quarter of that 
year were at 50 percent and during 1945 at 60 percent of rated capacity. 

The greatest disappointments were experienced in the attempt to 
get the complicated perros for producing the new butyl rubber into 
scale operation. Substantial production, as we have seen, was not 
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achieved until late in 1944. Soon after the Survey Committee report, 
the current engineering plans for the production of butyl were found 
to be “impractical,” and earlier less efficient methods were reverted 
to, with a corresponding decrease in planned capacity from 132,000 
tons to 68,000 tons. The first unit at Baton Rouge was completed in 
early 1943, and operations were undertaken. Very serious difficulties 
were at once encountered and extensive redesigning and plant altera- 
tions were deemed necessary. To make their process work, Standard 
undertook an intensive new research and development program which 
was not completed, with a satisfactory construction plan and operat- 
ing procedure finally set, until June 1944. 

The Survey Committee had recommended the construction of an 
additional 20,000 tons of neoprene capacity in spite of the high cost 
of such an expansion in terms of critical materials and equipment 
because “neoprene is the one synthetic rubber which has been shown 
to be the full equivalent of natural rubber for combat and heavy-duty 
tires.” In its second progress report on February 18, 1943, the Office 
of the Rubber Director reported : 

Further testing and experience have indicated to the military authorities 
that, except as a last recourse, neoprene and butyl will not be used for military 
tires. 

Technical and program difficulties were also encountered in con- 
verting products to the use of synthetic rubber and in converting 
manufacturing capacity to the fabrication of synthetic rubber. Con- 
version difficulties and lags augmented the drain. on natural-rubber 
stocks. In some instances the working out of the means of converting 
products to the use of synthetic led to the discovery that the materials 
required for such conversions were not available in sufficient quan- 
tities. For example, it was determined, after much experimentation 
and testing, that large truck tires could be made with a larger propor- 
tion of synthetic rubber if the synthetic were blended with special 
carbon blacks and the tires were made with rayon cord.” But the 
carbon blacks and especially the rayon cord were in short supply. In 
spite of a $75 million expansion program, the shortage of rayon cord 
remained throughout the war one of the limiting factors in the use 
of synthetic rubber. When such a bottleneck was etsen the remed 
was not only to shout a warning but also to look for substitutes which 
were in more plentiful supply. Nylon cord was such a substitute for 
rayon cord but, as of March 17, 1944, the “technological problems 
incident to the use of nylon fibers” were not yet solved. 

The difficulties and consequent resistances to the conversion of fabri- 
cating facilities are indicated by another instance. We are told by 
a high technical authority in the Office of the Rubber Director that 
the now famous “cold rubber” was known during the war, but that tire 
fabricators objected to being obliged to use a new polymer, even one 
of such superior qualities, on the grounds of delays and difficulties 
inherent in the adjustment of equipment, in work flows and in process 
development. For this reason “cold rubber” was not used for scale 
operations. 


7 Cf. Rubber Director, Progress Report No. 3 (May 17, 1943), p. 4. 
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CHAPTER IX 


PATENTS, RESEARCH AND TECHNOLOGICAL 
DEVELOPMENT 


A. PRELIMINARY COMMENT AND BACKGROUND 


The particular interest of this study is in the relationship between 
Government policy through the patent system, and through the di- 
rection or support of research, to the development of an ‘industrial 
technolo 

It will be recalled that during the war a series of patent agree- 
ments was concluded between Rubber Reserve and companies partic- 
ipating in the synthetic rubber program. These agreements, cover- 
ing the production of GRS (copolymerization), butyl, butadiene, and 
styrene and other components and providing for the pooling of pat- 
ents and the interchange of technical infor mation, were born of crisis 
and expediency. As such, they had two impor tant virtues. They 
enabled operations to be put in motion with a minimum of preliminary 
negotiations between private claimants to patent rights, and they 
limited the liability of the Government. 

The elaborate mechanism set up for the settlement of disputes con- 
cerning the division of the fixed Government royalty payment, con- 
templating mediation by the technical adviser and referral to an 
arbitrator selected by the courts, was not resorted to. GRS was royal- 
ty free, through the pees contributions of Standard and through 
the seizure of I. G. Farben’s patent rights. Butyl remained strictly 
a Standard product, with licenses to Rubber Reserve. The bulk of 
the butadiene royalties were split four ways between Standard, Uni- 
versal Oil Products, Phillips Petroleum, and Shell. As for styrene, 
Standard resorted to litigation in order to force Dow and Monsanto 
into a settlement on rights and fees. 

Especially significant was the form of the patent agreements 
coupled with the organization of operations. A fixed royalty fee was 

paid by the Government to all operators, which was, in turn, repaid 
mt divided among those whose processes were in use. Oper: tors also 
received a fixed operating fee per pound of feedstock or of rubber pro- 
duced. Thus, for the operator using his own processes, there was no 
profit incentive to develop new processes or to improve his old ones, 
for he would receive the same operating fee and the same royalty 
yxayment whether he developed much and added greatly to the produc- 
ing technology, or whether he developed nothing and contributed 
nothing. In relying on him for technological dev elopment (and, as 
will be seen, the Government relied on him exclusively in important 
areas), the Government depended not even on private altruism but on 
company charity, for the private operators would have costs to incur 
in supporting development and no possibility of realizing profits as 
the fruit of such development. 
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Under this system, the licensed operator might be induced to de- 
velop his own techniques so as to preempt the royalty payment to 
himself, but he would not be induced to develop better techniques. 

Moreover, under this system of patent agreements, there was not 
only eliminated the incentive of self-interest as a spark to technological 
development, but there was created for profit-seeking operators a 
positive deterrent to their searching out and incorporating into their 
own operations such superior techniques as might have been developed 
by others since, no matter how costs might thereby be lowered and 
their product improved, they could gain nothing by incorporating im- 
provements from the outside; indeed, they might lose, since their share 
of the fixed Government royalty payment might thereby be lessened. 
The outside originator of the new development would have a claim 
on the share of the fee that hitherto they had held as their own. 

After the war, the Interagency Policy Committee, in its second re- 
port, insisted that “the necessity of continuous and extensive research 
cannot be overemphasized,” ™* but concerning the effect of the patent 
agreements on technological progress the Committee had its grave 
doubts. It expressed these as follows: 


The present intercompany exchange of information and Government-directed 
research programs might not be too well adapted to this end, even though a 
very broad area of synthetic-rubber research would be outside the field covered 
by the wartime patent agreements. A private company might want to hold 
back development of a new discovery if it were to be required to share the 
fruits of that discovery with its competitors. It might not be likely to lay 
the necessary stress on research of which it could not have the exclusive 
benefit. This attitude might, in turn, be reflected in the motivations affecting 
company research organizations. Private research personnel might not have 
adequate incentives if research assumed a minor role in company operations 
and if rewards and promotions therefore did not depend largely upon important 
improvements and new discoveries. 

The Committee, furthermore, believes competition in itself to be an extremely 
powerful incentive. A research problem involving original thinking and con- 
structive imagination may better be solved by a number of research organiza- 
tions working independently and in competition with one another than by one 
organization which may have undertaken the problem under Government spon- 
sorship. * * *” 

It is * * * the consensus of the Committee that its recommended program 
of creating competitive conditions within the industry conducive to the maxi- 
mum of research may be impeded by the continued technical information ex- 
change and patent cross-licensing provisions of these agreements as to new 
developments. To the extent that the present agreements prevent private 
enterprise from enjoying exclusively the fruits of its future research under 
the protection of the patent system, they may restrain competitive operation 
of the industry and inhibit the development of new processes and new polymers.” 


1 Interagency Policy Committee on Rubber, 2d Report, p. 41. This Committee, sometimes 
called the “Batt Committee,” was formed at the end of the war to formulate the administra- 
tion’s policy on synthetic rubber. In a report published on July 22, 1946, the Committee 
recommended that, for strategic reasons, a guaranteed minimum of one-third of American 
rubber requirements should be satisfied with the use of domestically produced synthetic. 
Congress imposed a lower level of guaranteed output, to wit, 200,000 tons. Actually, com- 
mercial demands tended to exceed the imposed minima. The Committee also formulated 
a plan for the sale of the plants to private industry; and, in fact, certain styrene plants 
useful in the production of many plastics, and certain “fringe’’ facilities which could be 
sold without the need for assurances that they would be used for the production of syn- 
thetic rubber or its components, were sold. The bulk of the industry, however, which it 
was considered necessary to hold either in synthetic rubber production or in standby for 
such production, could not be sold to private industry at that time, since the long-range 
commercial prospects of the new material appeared at that juncture to be exceedingly poor. 
Hence, the industry continued to be owned by the Government, and operated by private con- 
tractors, as it had been during the war. 

@Id., p. 55. 

3Id., p. 57. 
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Faced with the futility of expecting the needed spur to progress 
under the existing system, the Committee could suggest no solution 
in terms of the reorganization of the system or in the direct organi- 
zation of research. It could suggest only that the industry be sold 
quickly to private enterprise, and then that the patent and techno- 
logical interchange system be scrapped completely. Thus: 

Active and vigorous research is most necessary if synthetic rubbers able to 
compete with natural rubber in a free market are to be developed. In order 
to add the competitive forces of private industry to the attainment of this 
objective, the Committee believes that the synthetic-rubber industry should be 
transferred to private hands as rapidly as possible.“ 

The Committee’s solution was irrelevant. There would be no sale 
of the plants at that time, for there was no market for them. For 
the time being, a solution would have to be found within the context 
of Government ownership. 

In spite of the continued operation of the industry under Govern- 
ment ownership, the general patent agreements were eventually ter- 
minated; the GRS patent and technical interchange agreement was 
ended by congressional action in 1946; the styrene agreement was cut 
off in 1948; the butadiene agreement was terminated in 1952; and the 
butyl agreement was also ended in 1952. The pressure to terminate the 
agreements came from private industry, over the resistance of Rubber 
Reserve. The purpose of the private operators in seeking the termina- 
tion of the agreements, in spite of continued Government ownership, 
was, presumably, to free the hand of the firm in its jockeying for a 
stronger position with regard to acquired know-how and patent rights 
after the anticipated sale of the plants to private ownership. Rubber 
Reserve resisted the change, presumably because of the equivocal posi- 
tion in which the administering agency would find itself when it could 
no longer claim the research results of the private operators on whom 
it wholly depended for technological development. 

In general, the patent and technical exchange agreements had pro- 
vided for the subsidization by the Government of the research carried 
on by private firms and institutions, and for pooling the results under 
the ownership of Rubber Reserve. After the termination of these 
agreements, operating firms were no longer bound to pool all their re- 
search results, but could now undertake private projects, and kee 
their results secret or patent and withhold results pending their take- 
over of Government plants. Rubber Reserve proceeded to negotiate 
contracts with the operators of Government plants covering future re- 
search on Government account. In these contracts, the private opera- 
tor was offered a subsidy to support its research within a defined field, 
under the proviso that the results of any research it carried on within 
that field would become the property of Rubber Reserve to be shared 
by all the operators of Government plants. The fields were broadly 
defined, and it seems to have been the hope of Rubber Reserve to re- 
create through these contracts the situation that prevailed prior to 
the termination of the patent- and information-interchange agree- 
ments. This was not possible. Not all avenues of research could be 
covered by such agreements; not all operators entered into these 
agreements, and the agreements themselves were subject to various 
interpretations as to what research projects did and did not fall within 





™“Td., p. 55. 
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their scope. In any case, after the termination of the exchange agree- 
ments, an undisclosed amount of private research was carried on by 
private companies, with a consequent accumulation of research results 
awaiting the day when the plants would be transferred to private 
ownership. The existence of such an undisclosed quantum of re- 
search results was bound to be a deterrent to the entry of newcomers 
into the industry when the Government ultimately disposed of the 
rlants. 

With regard to the patent and technical interchange agreements, 
then, the following can be concluded : 

1. The agreements were designed to minimize the immediate 
problem of negotiation under the stress of wartime urgency. 

2. The agreements did fix the level of Government liability. 

3. They eliminated the profit incentive that companies might 
otherwise have had to develop lower cost processes and better 
products for the Government-owned industry. 

4. They created a positive deterrent to the incorporation of new 
and more efficient methods into the Government operation. 

5. The elimination of the agreements permitted a hidden 
sphere of private research to develop, but no new inducement was 
offered for the development of improved processes or products in 
the plants operated by these companies for the Government, or 
for the incorporation of more efficient known methods into Gov- 
ernment operation. 

6. Some provision was made in the patent agreements to facili- 
tate turning over patent rights and technological information to 
the prospective purchasers of plants. Often, however, these pro- 
visions were vaguely worded and their value as safeguards was 
uncertain. Their value was to be indicated in subsequent events.” 


™% Synthetic Rubber, Recommendations of the President, transmitted to Congress with a 
Report to the President on the Maintenance of the Synthetic Rubber Industry in the United 
States and Disposal of the Government-Owned Synthetic Rubber Facilities (January 1950). 
This report, prepared by John R. Steelman, assistant to the President, and hereinafter 
referred to as the “Steelman report,’ described the status of patents and technical inter- 
change agreements, as they stood as of 1950, as follows (pp. 107—111),: 

Copolymer plants.—As a result of the cross-license agreement (buna rubber), the Govern- 
ment may give to any purchaser royalty-free licenses for the use of patents and technical 
information conceived by the ——— prior to March 2, 1946. These licenses are for 
the life of the patents. A purchaser who is not a party to these agreements, in order to 
obtain this information and these rights, must give his patents and technical information 
Feverneee up to the date of his license, to Rubber Reserve for use by the signatories royalty 
ree. 

With respect to pies based on inventions reduced to practice between March 2, 1946, 
and March 31, 1949, by the signatories to the Agreement on Exchange and Use of Technical 
Information of December 19, 1941, as a result of expenditure of their own funds, nonsigna- 
tories will be granted licenses (any time up to the a of the 10th iT? after the 
end of the national emergency proclaimed by the President on May 27, 1941) upon pay- 
ment of a reasonable royalty. After March 31, 1949, there is no provision under the 
agreement for the further exchange of technical information and granting of new patent 
rights by the signatories. 

Since March 31, 1949, all companies operating copolymer plants have carried on research 
under research agreements with Rubber Reserve which provide that any and all technical 
developments arising from any research done by these someone on general-purpose syn- 
thetic rubber, regardless of the source of funds with which the research is financed, are 
available to the Government and its nominees without payment of royalty. 

Research financed by the Government and conducted by these companies or by other 
private institutions from 1942 to the present has been conducted under agreements which 
provide that all resulting technical information and patent rights are available without 
payment of royalty to nominees of the Government. 

In summary, it would appear that all technological and patent rights involved in the 
present operation of the Government-owned copolymer plants may be transferred royalty 
free to any purchaser of a Government plant, 

Butadiene plants.—Under the General Agreement on Exchange and Use of Technical 
Information Relating to Butadiene of February 5, 1942, amended November 1, 1943, and 
the Substitute Agreement Regarding Exchange and Use of Technical Information and Pat- 
ent Rights Under Oil Industry Processes for Production of Butadiene, of February 5, 
1942, amended October 12, 1942, purchasers or lessees of Government-owned butadiene 
plants are entitled to licenses under all applicable patents and to technical information 
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7. No provision was made to assure that patent rights and 
technical know-how would be generally available to newcomers in 
the industry, other than potential purchasers of Government 
plants—an assurance that would have encouraged the creation 
of competitive conditions in the future. 

One cannot say that the private operator of a Government plant, 
bound by a patent pooling and interchange agreement or by specific 
research contracts, was wholly without incentive to seek new develop- 
ments or to incorporate them into the processes of the plant which he 
operated. Nonfinancial incentives do exist. Moreover, an operator 
who expected to take over the plant which he operated might be inter- 
ested in introducing efficient methods into that plant. On the other 
hand, the private operator who was able to control the design of the 
plant he operated would tend strongly to see to it that the processes 
to which the equipment of the plant was adapted were processes upon 
which he had a strong patent claim, even though this meant forgoing 
the processes which, after objective evaluation, he was convinced were 
the most efficient ones. This ability to shape the Government plant in 
terms of the company’s own patent claims would give the particular 
operator great leverage in bidding for the plant when finally it should 
be offered for sale, or, should another purchase it, would tend to 
strengthen the patent claims of the former operator against whosoever 
bought the plant. 

Since it could not be expected that those who operated the plants 
and were bound by the patent exchange agreements would spontane- 
ously provide a source of research and development for the Govern- 
ment-owned industry, the Government was itself obliged to organize 
aresearch program. Thisitdid. By 1952 it had spent $40,895,839 on 


synthetic-rubber research directed toward 2 ert First, there 
»ber with a resistance 


was the strategic need to develop a synthetic ru 
to the generation of internal heat under pressure, i. e., of a low hys- 
teresis, which could be substituted for natural rubber in the production 


developed by the signatories prior to the expiration of the general agreement. These 
licenses are for the life of the patents. The general agreement terminates with the expira- 
tion of the last operating agreement between a signatory and Rubber Reserve, or with the 
end of the national emergency, whichever is sooner. Under the general agreement, licenses 
are granted to signatories and nonsignatories on reasonable terms and conditions approved 
by Rubber Reserve, which terms shall not be less favorable than those offered others. 
Under the oil-industry agreement, licenses are granted to signatories and nonsignatories 
subject to payment of specified royalties (within a range of 0.125 to 0.375 cent per pound 
of butadiene) and to the condition that the licensee shall grant back to the licensor royalty- 
free licenses which are identical in scope to those which he receives and which later licenses 
are extendible to others on a reciprocal basis. 

A limited amount of research on butadiene has been conducted by private companies and 
institutions with Government funds. The Government has complete royalty-free licensing 
rights to the results of such research done by industrial corporations and outright owner- 
— of results of such research done by universities and research institutions. 

Styrene plants.—The “Agreement on Exchange and Use of Technical Information Relat- 
ing to Styrene” of March 4, 1942, entitles any purchaser of the one remaining Government- 
owned styrene plant to a license for the life of applicable patents and to the technical 
information theretofore used in the plant, subject to reasonable terms and conditions upon 
approval by Rubber Reserve and payment of a royalty not to exceed 5 percent of the actual 
sales price of the styrene produced in the plant. 

Butyl plants.—Patent rights oereran the manufacture of butyl were obtained by the 
Government under an agreement dated May 15, 1942, negotiated between Rubber Reserve 
and Standard Oil Development Co. and Jasco, Inec., which had developed this particular 
product. By that agreement, the purchaser of a Government-built butyl plant can be 
licensed (under patents based upon discoveries made prior to June 6, 1950) to produce 
butyl upon payment to Standard Oil Development Co. and Jasco, Inc., the licensors, of 
royalties of 3 percent of the net sales price of all butyl sold. The purchaser is also 
required to give to Standard and Jasco an irrevocable, nonexclusive, royalty-free license 
under any comparable butyl] patents which he may have. Such grant-back licenses are 
extendable by Standard and Jasco to other licensees, ‘Technical information with respect 
to operations under each licensed patent flows from licensor to licensee so long as the 
license is in effect. 
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of heavy truck and aircraft tires. Until such a synthetic rubber was 
developed the United States and its allies would remain to a consider- 
able extent dependent on vulnerable foreign imports of natural rubber. 
Second, it was important to accelerate the pace of technological dis- 
covery in order to strengthen the competitive position of synthetic 
vis-a-vis natural rubber, thus to benefit consumers and hasten the day 
when the industry would be commercially secure and salable. It will 
be our purpose to examine and to evaluate the Government program 
in the light of these two objectives. 

It should be made clear at the outset that this was not a Government 
research program. It was neither operated nor run by Government. 
There was virtually no synthetic rubber research by Government- 
employed scientists in centralized Government laboratories.” There 
was only Government subsidy of research done outside the Govern- 
ment. Therefore, the synthetic-rubber experience sheds no light on 
the value of Government research by Government scientists under cen- 
tralized governmental direction. The lessons it has to teach relate to 
a program of quite a different sort—one in which Government sub- 
sidizes research by private companies. In this instance the RFC, 
through committees consisting of the representatives of pri- 

vate firms and private institutions, farmed out from $4 million to 
$8 million a year in support of research projects carried on by private 
companies, private research institutions, and universities. By 1952 
private industrial companies had received $24,378,791, universities had 
received $12,882,311, and “others” had received $3,643,737 . The alloca- 
tion of Government funds to industrial companies, upbeardinbdle and 
others is shown in the following table: 


General research and development expense, synthetic rubber program, Recon- 
struction Finance Corporation, from beginning of operations through June 30, 
1952 


Universities : 

Akron, the University O06. - << 5 een i ce abe pepsin ssunleal $328, 470 
Akron, the University of *__- nse ss beck dete pigtliek ehaee st 7, 613, 613 
ee. Destioute of ‘TeCmmenety 2.00. — nc conmn eae omg 747, 208 
Catholic Universiny OF AMGrice nn. diicnnosndeedenemnih ie 8, 853 
Chicago, the University of.__._._--- Se Sone ean va 762, 669 
Cincinnati, the University of___._.___-_______ Satu tvaSer dad, Sept de leas 27,477 
Cornell University... 5. =i... CRASS Si. OA eee 597, 777 
DGISMORG, ;L MINOTRRET OG sats osise 5. ane se eae 272, 467 
Illinois, the University of.._.__..---__-_ fies oe dimen tne ee peony ake 
Johns Hopkins University.._.....-----~_- Si dchandibt 4 iin cick indent 71, 732 
Louisville, University of._.__._..-..--_____- bn Sil a 21, 584 
Massachusetts Institute of Technology_________________________ 408,080 
Minnesota, the University of-_._._____ son Aes eee es 631, 214 
New Tork Umiversityi2.. vlSiG so os ode et 29, 706 
Notre Dame, University of... beg pee lind et ese 4 25, 074 
PED OGROR.. CHE I ccm cepiperncn dnl ip Fie he ops er eee oe esl ies sean 44,616 
MGGRGSRSs, | URES U NEE i = Sipe te hae eet asieddadenteee 85, 2438 
Stanford) 'dr.,: Leland, Universityu... el a 12, 778 
Tekas, University 0fiii 1.26 Ji ee oe a 116, 918 
Wisconsin, the University of................+._-sgaliabecinanmee 29, 500 

"DACRE. RIV ORT CLOD a triste tsi tpenai gin censesoupeyl tthe taeda 12, 882, 311 


1 For the operation of the rubber evaluation lnboratory. 


™ The exception is certain assignments made to the National Bureau of Standards. 
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General research and development expense, synthetic rubber program, Recon- 
struction Finance Corporation, from beginning of operations through June 30, 
1952—Continued 


Industrial companies : 


Cities penvies Reining Core... 54. ne ren $7, 479 
RN he iim tla then aGiscnn ma aia beperibiecaanae me 1, 253, 461 
CINE, Cia ting aciipwndntemsecaa pe ates some lk 6, 088, 324 
Firestone Dire & Rubber Coie ose ke elk 2, 985, 624 
General Tire & Rubber Co....+..4.--.~<----~- +2545 ss -- Keine 422, 313 
ee CIE CARs BEND BB. ccceereenring rma rclerrerripenchebr 2, 491, 135 
Goodyear Synthetic Rubber Corp_-----_----------------_~- 3, 031, 369 
eee Ge) ee eee C0 a a as 2 Seren 136, 659 
Kentucky Synthetic Rubber Corp_---....------_---~-- Sissy 87, 978 
YS 1 ae TE Severe ET ee ory a eee ae Siegen 331, 448 
Se Ca ath cacerente eee ebedowyseel deatebemerpersney > menbepreheremey 9, 457 
NTI SI hie sek then ale eatin fe gees ming ws sen eh an tp ates co 487 
POI CE OIIOEE Oa io eck eed nein ee cln ee cee 198, 582 
National Synthetic Rubber Corp__._-.-_----------_-____--~- 152, 502 
Neches Butane Products Ooo. us. 2 ons oso. 45, 698 
EI A TONY ORIE AIRE CO ial ind hc centpedin payee ren pniee waren 54, 038 
Eid wating tnbindiieteieomni sas anata a 1, 340, 688 
PEE, MUI, HNN ci chad gc tcasks iochinkomedbchetieay ttn canhe ede crierpod pare é 714, 105 
OME SUNY EMC e tee eee cee sleet U4 A eo 9, 292 
Bouthern California Gas Co... oie ei. nnn ee 181, 875 
Standard Oil Company of California.__........-.....-___---- 40, 664 
Esso Standard Oil Co., Louisiana division.__.....__..__..______-_ 2, 090 
PE EE OVORCTMEIEIN, OMe Sai ceseme ane nntonmncanewen te 1, 008 
ROME Ct chk eth Selden es kibble ach inns dda dd ho i 167, 972 
peer Mnennn! CO@0 ioe a ea 5 5, 013 
SIPEE CRUE OE eine ceeeawicesiepninen—didednead 4, 456, 982 
Oy nnn | IID A OT i se one made npn mnte meses prea 10, 000 
PSE EGRET ci Sent toon paagmeianaipeenl~s Bld ws 154, 158 
Westvaco Chlorine Products Corp__-----._----_- othe bh Lee 8, 390 

Total, industrial companies_._.._........_...-_-___._....... 24,378, 791 

Others: 

Pere Te: Ce Wh bP sinks cine sicten ns ereeeee . 243, 091 
Franklin Institute of the State of Pennsylvania______ = 691, 166 
Mellon Institute of Industrial Research_____~-~_- tee = 1, 447, 542 
TERRAINGLT ECT 0, SER UIT n e eeneawee Cy 980, $21 
ERI TEL. chen: See si AE reicies cits a SeidatinrReahtgtendeiatiniiecd m sade ealget 22, 617 

PE, MINN UE aveciescaershcoeng: cndbiniressndvemingaroencheo hdnaraninds teas ober tn 8, 634, 737 

ONE WCU ri po eS ee ChE Rootes 40, 895, 839 


1 For the operation of the tire test fleet. 


Research projects were decided and funds were allotted through com- 
mittees consisting chiefly of representatives of the private participants 
in the program. Research contracts covered costs plus fee, and sought 
to provide for the disposition of equipment used. The results of such 
research accrued to the Government. 

What then was the outcome of this large and expensive program ! 
The answer is: “Nothing of importance.” The RFC-supported re- 
search yielded no significant technological advance. The gigantic pro- 
gram was a gigantic failure. 

It developed no important new rubbers. It failed to solve the 
problem, vital to national wae of finding a substitute for natural 
rubber although the solution of this problem was a primary objective 
of the whole. Government research program for a full decade. It 
achieved no change in process resulting in a significant reduction of 
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costs. It achieved no important improvement in the quality of 
product. 

There were, during the period of Government postwar ownership 
and control of the industry, a few important technological develop- 
ments. Consider the source of these technological developments: 
A 1953 RFC report on the plan for disposal of ‘the plants attempts 
to justify the “comprehensive research program” on the ground 
that it “led to conteibobieins of major importance to the consuming 
public as well as to military planners.” Only two such contribu- 
tions are mentioned ; namely, “the development of cold GR-S and oil- 
extended GR-S.”* A 1955 National Science Foundation report like- 
wise mentions only these as other than “minor improvements.” 
These two, then, cold rubber and oil-extended rubber, are touted as she 
major technological developments in synthetic rubber. It is also im- 
plied that they are the “product,” the “contribution,” of the Govern- 
ment-subsidized research program. This implication is misleading. 
Precisely these two developments, major if one chooses to so regard 
them, had their origins and development outside the Government- 
subsidized program. 

From our studies it appears that not only these “major” develop- 
ments, but all or nearly all of the other technological developments 
having a significant impact on the industry, had their origin in the 
per ipher ral private research conducted by a few companies outside the 
Government program—companies which, through the period of their 
critical research contributions, had no research contracts with the 
Government, received no Government moneys, and were (or thought 
themselves to be) relatively free to profit from their own discoveries. 

Up to the year 1950, by which time all of these “major” technologi- 
cal contributions had been made, only four of all of the substantial 
industrial companies involved in the new synthetic rubber industry 
had remained (or were kept) outside of the Government-supported 
research program. It may be presumed that these four had the ex- 
pectation of greater commercial benefits to be derived from their 
(revealed) research than would the other companies who were in the 
program.” 

These four outsiders were General Tire & Rubber Co., Phillips Pe- 
troleum (and Chemical) Co., Dow Chemical Co., and Polymer Corp., 
Ltd. The last-named is a Canadian “crown company.” Although 
the Canadian Government owns its common stock, the company is 
run for profit, with its survival at stake if it fails to make profits, and 
with all the usual incentives to self-gain and the freedom of maneuver 
associated with private corporations. It was precisely these four 
companies, in the brief period before the American companies entered 
into any research contracts with the Government and while they still 
were free of Government claims on the results of their research, who 
were responsible for the so-called major and the bulk of the significant 
minor new developments. This becomes apparent from the histories 


™7™REC program for the disposal to private industry of Government-owned rubber-produc- 
ing tacilit es (March 1, 1953), p. 38. 
NSF, recommended future role of the Federal Government with respect to research 
in sy ynthetie rubber (December 5, 1955), p. 3. 
7? Standard Oil Development Co. (New Jersey) only participated to a minor extent, but 
subsidiaries and associates of Standard were important in the program. 
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of the main developments of recent years, briefly summarized below. 
These developments, reconstructed insofar as possible, are as follows: 


(1) Cold rubber. 
(2) Oil-extended GR-S. 


In addition, brief note will be taken of developments in: 


(1) The conversion of oil feedstocks into butadiene. 
(2) The black-masterbatch technique. 

(3) Cold-resistant butyl. 

(4) High-abrasion carbon blacks. 

(5) A synthetic “natural” rubber. 


B. PRIMARY RESEARCH DEVELOPMENTS 


(1) Cold rubber.—When GR-S is copolymerized at lower tempera- 
tures the result is a more flexible rubber with greater wearing and 
weather-resistance qualities. The lower the temperature of polymeri- 
zation, the stronger the rubber becomes. The formation of ice on 
the vat surfaces, however, created operational problems. 

Knowledge of the effects of lower temperature polymerization was 
not, in fact, new and the wonder is not that cold rubber has come 
into use but that it did not come into use sooner. Thus, we were told 
by the research chiefs at the B. F. Goodrich Tire Co. (which prob- 
ably leads the field in rubber-chemistry research power) that before 
World War II Goodrich held nine patents covering a complete cold 
rubber polymerization process; that these patents had all been turned 
into the Rubber Reserve patent pool; that Goodrich had, from before 
the war, been aware of the superiority of cold rubber; that it had 
suggested the initial production of cold rather than hot GR-S and 
its suggestion had been vetoed because of the critical shortage of re- 
frigeration machinery. We were told, also, by the wartime head of 
rubber research under the Office of the Rubber Director that the mer- 
its of cold rubber had been known during the war and that the idea 
of converting to cold rubber had been considered but abandoned be- 
cause of the resistance of the manufacturing companies to anything 
that might further disturb their standard practices at that time of 
stress and crisis. But the question remains: Why wasn’t the cold- 
rubber technique taken up after the war? 

To this question we could get no answer from the former director 
of wartime rubber research; he had gone back to his own business 
and his teaching. We asked the research group at Goodrich: Why 
hadn’t they pushed cold rubber (whose virtues were so well known 
to them) after the war’s end? They replied candidly that they were 
not interested in the cold-rubber development or in GR-S problems 
generally. They had a contract with the RFC covering research in 
the field of GR-S and were not, therefore, in a position to exploit any 
GR-S developments to their own advantage. Nor could they legally 
reserve any GR-S developments for later exploitation. So far as 
GR-S was concerned, they carried out the project that was currently 
assigned to them and dutifully complied, submitted, and circulated 
the data related to that project (whatever it might be). It is, it 
turns out, a long and tedious matter to develop a laboratory-proven 
idea and to gain the support of one’s own company for that idea, 
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let aione to sell it to the committees layered upon committees which 
constituted the vague activating mechanism of the Government re- 
search program. 

After the close of hostilities in Europe, research teams returned 
from Germany with enthusiastic reports on low-temperature Buna S 
copolymerization. The Germans had worked out the fundamental 
theory and had developed the method at laboratory levels. The re- 
ports of the German claims were circulated, duly filed, and almost 
forgotten among the mass of scientific literature which crams our 
library shelves. Not quite forgotten, however. They were later 
picked up again by the Phillips Petroleum C 0., which began to ex- 
periment w ith the process on its own. 

Not only did Phillips have no research contract with the Govern- 
ment; it was not even an operator in the GR-S program, although it 
was a producer of butadiene. But prior to 1951, Phillips had been 
the private company which most persistently committed itself ulti- 
mately to purchasing an integrated rubbermaking operation and to 
going into the private production of both butadiene and GR-S. 
Phillips was intent on gaining a superior know-how that would enable 
it ultimately to outdistance in the private market those who had been 
operating GR-S facilities for nearly a decade. Therefore, Phillips 
took up the German theory, persisted with it, developed a working 
sbidiielaay carried production through the pilot state, and arranged 
for the fabrication and testing of the rubber. It was not until then, 
during 1949, that the RFC—desperate, we are told, for a fruitful 
avenue of research—embarked on the Phillips’ line and carried de- 
velopment and testing to its —— state. Low-temperature poly- 
merization puts sy nthetic rubber in a position where it can outclass 
natural rubber for use in passenger car treads even when natural 
rubber is offered at a substantially lower price.” 

(2) Oil-extended GR-S.—This is a process which produces a 
superior tread rubber at a (perhaps) 20 percent or more lower raw 
material cost than ordinary GR-S. Its development started with 
the speculations of a young research chemist, Dr. Emmet Pfau, who 
was then working for the B. -F. Goodrich Co. 

Pfau evolved a theory which may be described somewhat as follows: 
The straight copolymerization of butadiene and styrene produces a 
relatively “hard, tough material but a material not malleable enough 
to be fabricated directly into tires. The relative strength of this 
material and its lack of malleability derives from the long, inter- 
mingled chains of butadiene molecules. In order to render this rub- 
ber plastic enough for tire fabrication, a modifier (neocaptans) 
added at the copolymerization stage. This modifier chops up the 
butadiene chains and at once renders the finished material more plastic 
and weaker. Hard rubber could also be plasticized through the use 
of oil. Therefore it might be possible, by introducing oil into the 
copolymerization of unmodified GR-S, to produce a sufficiently plastic 
material, yet one which would retain the strength and elasticity 
derivable from the longer butadiene chains, and, at the same time, 


8% The use of improved carbon blacks and polymerization at low temperatures have com- 
bined to make the Government-produced Buna § rubber qualitatively superior to natural 
rubber for use in tire treads. It has been variously estimated that tires with the new 
synthetic rubber treads will give from 10 to 30 percent greater mileage than tires with 
natural rubber treads. Tread rubber makes up from 50 to 60 percent of the new rubber 
used in the fabrication of tires. 
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to produce that rubber at a reduced cost to the extent that cheap oil 
replaced the costlier styrene and butadiene. 

Pfau had marked success with his laboratory experiments but the 
research chiefs and the higher echelons of the B. F. Goodrich man- 
agement were not interested in his findings. To develop this process, 
would involve costs, trouble, and diversion of effort. B. F. Good- 
rich, with its Rubber Reserve contract covering GR-S research, was 
not interested in initiating new developments in this field. Under 
such circumstances it was not difficult to advance good reasons why 
this (or any new idea) could not be expected to w ork out in practice ; 
e. g., the oil might migrate back through the tire to deteriorate the 
fabric of the carcass. 

Pfau would not abandon his project. Instead, he went to the 
General Tire & Rubber Co. to offer his services and his idea. General, 
it will be recalled, had no research contract with the Government and 
was, therefore, in a position where it might possibly exploit the 
approach to its own commercial advantage. The idea also fitted 
into General’s experiments with and successful use of the masterbatch 
technique. General hired Pfau and enabled him to continue his 
work. 

The actual technological development could not take place nor could 
the new process be used in the facilities which General operated for 
the Government, for then General would be obliged to reveal the 
development under its operating agreement with the RFC. There- 
fore, General turned to Polymer, Ltd., in Canada and cooper: atively 
with that company turned out in 1951 ‘the oil-extended GR-S, trade- 
marked and marketed as Polysar, Krynol or Polygen. General also 
tried without success to sell its process (without revealing it) to the 
RFC as a means of improving GR-S quality, lowering costs, increas- 
ing output, and conserving scarce butadiene and styrene supplies dur- 
ing the Korean war crisis. Under the circumstances it was now not 
difficult to deduce the nature of General's development and the RFC 
commissioned another tire manufacturer to develop a rival oil-exten- 
sion process for GR-S. The research group of the RFC went to 
considerable trouble to prove that the oil-extension process was not 
original with or patentable by the General Rubber Tire Co. To 
this end they cited the use of oil as a rubber plasticizer and have 
cited also the published result of numerous experiments with oil- 
extended synthetics, all of which makes it the more remarkable, with 
the process being familiar and its values being known, that those 
charged with Government-sponsored research did not seize upon and 
develop the process much earlier on their own. 

The most important result of the oil-extension process is drastically 
to reduce the costs of producing a rubber of superior qualities and, 
under the circumstances of war crisis, to ease the national security 
problem by reducing the styrene-butylene, and hence the butylene- 
benzene-industrial alcohol, requirement. 

Thus, neither of the two major developments in the synthetic rubber 
was conceived within the frame of the Government-supported pro- 
gram. In both cases the essential data were under the noses of those 
charged with the responsibility of research and development in the 
Government-owned industry. In both cases those data were ignored 
by them until it had been incorporated into operations by those few 
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private companies who were then conducting private research in the 
expectation of private profit. In both cases it was the drive of the 
peripheral research outside the large Government-financed program 
that was responsible for these developments. 

It is not implied, and it is not to be thought, that General Tire & 
Rubber Co. and Phillips Petroleum Co. had a better, more effective 
research organization than those companies who were tied to the Gov- 
ernment through research contracts. It was simply that they were 
acting under a different set of pressures than those others who con- 
fined themselves to the performance of tasks assigned to them by the 
research committees of Rubber Reserve. As it turned out, neither 
Phillips nor General was able to profit from their original explora- 
tions and contributions. Any attempt in that direction was effectively 
prevented by the Rubber Reserve. General and Phillips were brought 
into the Government program. They were given contracts. They 
performed their assigned tasks and received their subsidy, but there 
is no record of further new and significant developments contributed 
by either company once they were within the fold. 


C. SECONDARY RESEARCH DEVELOPMENTS 


Aside from the development of cold rubber and oil-extended GR-S, 
the same preeminence of peripheral private research for profit over 
cooperative private research for a Government fee, revealed itself in 
other important areas of development. 

(1) Zhe conversion of oil feedstocks into butadiene.—One obvious 
area for advance in the postwar synthetic rubber technology was in 
raising the low conversion rate of petroleum feedstocks into butadiene. 
The Rubber Reserve research group sponsored no research in this 
area, apparently out of deference to those companies which had 
originally patented the butylene-to-butadeine processes.“ Standard 
Oil (New Jersey), which held the patents, did develop a new catalyst 
which was more convenient for operators to use than the old one, but 
which, evidently, did not make any significant change in the conver- 
sion rate or in Government production costs. Clearly, under the given 
system of patent arrangements and operating fees, there was no profit 
inducement for Standard to develop a more effective conversion sys- 
tem. Royalties would not be increased. Fees would not be increased. 
An improved butadiene recovery process, indeed, would have cut 
down the market for the butylenes produced and sold as a feedstock 
material by the oil industry generally, and by Standard Oil as an im- 
portant petroleum producer. The Government-sponsored program 
did not undertake research in this important area, presumably in 
deference to the private research of the petroleum refiners. But 
these refiners had no profit incentive to undertake the development of 
a more efficient butadiene catalyst, nor were they under any competi- 
tive pressure to do so. 

The only important claim to a significant new development in the 
production of butadiene is by the Dow Chemical Co. which, in 
conjunction with Polymer Corp., has developed (and offered for sale) 


51 Even though the company that had originally developed the process was Germany’s 
I. G, Farben, which was hardly interested in promoting the technology used in the United 
States production of synthetic rubber. 
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a catalyst which (it is claimed) would raise the conversion rate by 
20 percent. This development, if its promise is fulfilled, would lower 
the production costs of GR-S ‘and ease the potential conflict between 
the demands of high-octane gasoline and synthetic rubber for petro- 
leum-butylenes. Both Dow and Polymer were outside the Govern- 
ment-financed research program and the circle of Government-plant 
operators. 

The use of the Dow catalyst requires the installation of new, 
complex, and expensive machinery and the reorganization of operat- 
ing systems. As was earlier noted, the system of private operations 
under a cost-plus-fee basis, gave no incentive whatsoever to private 
operators ~ the Government program to investigate what Dow 
had to offer, or to incorporate the Dow system into their operations. 
Moreover, the royalty payments received by important private opera- 
tors would have been threatened by the introduction of the Dow 
system, thus creating a positive disincentive to the objective evaluation 
and possible use of the Dow system in the Government’s program. 
Whether Dow’s catalyst represents a highly significant contribution 
will be known only when, under competitive pressure, private opera- 
tors are obliged to develop their methods with an eye to survival and 
to profits. Especially it will be seen in the choice of method in new 
plants built by independent operators. 

(2) The development of the black-masterbatch technique.—This 
technique involves merely the mixing of carbon blacks with synthetic 
rubber still in the latex stage rather than grinding the carbon black 
into the already molded rubber. It (@) makes for cleaner and lower 
cost fabrication, (6) minimizes the need for complicated and expen- 
sive mixing machinery (such as the Banbury mixers), which effect 
is especially advantageous to the small processor, and (¢c) consider- 
ably lowers transportation costs. Synthetic rubber and carbon blacks 
are both produced in the petroleum areas. A premium must be paid 
to ship dirty, space-consuming, hard-to-handle carbon blacks, and 
that premium is eliminated by shipping it premixed in the raw rubber. 
The technique was initiated and developed by the General Tire & 
Rubber Co., independently of the Government program. 

(3) The development of cold-resistant butyl—aAs with butadiene, 
the Government research group sponsored no research in the area of 
butyl rubber, deferring to Standard Oil. Standard was without 
incentive to do any research for the Government under contract, for 
this would have meant turning patentable discoveries over to Rubber 
Reserve, thereby relinquishing Standard’s own patent monopoly. 
Rubber Reserve acted, it will be recalled, as Standard’s licensee. On 
the other hand, Standard had no incentive to conduct vigorous re- 
search on its own account, for it could use any new butyl] discoveries 
that it made only in the rae that it operated for the Government, 
and this would mean neither an increase in royalties (for the royalty 
payment was fixed), nor an increase in profit through greater operat- 
ing efficiency (for operating income was on a fixed- fee basis). Hence 
the butyl technology stagnated during the period of Government 
control. 

One significant development did arise out of the tendency of butyl 
to grow brittle and crack at low temperatures. For this reason, ex- 
tensive difficulties developed in the use of butyl inner tubes by car 














SYNTHETIC RUBBER 105 


owners in the American Northwest and especially Canada. Because 
of the effect on_its domestic sales volume, the Polymer CED Ltd., 
was especially concerned with this problem. Polymer manufactured 
butyl as a licensee of Standard Oil of New Jersey, and was bound by 
agreement to a mutual exchange of patents and technical information 
with Standard, Therefore, Polymer first turned to Standard for as- 
sistance. Presumably because Standard was then relatively disin- 
terested in butyl research and had no ready answer to the problem, 
or clear prospect of finding one, Polymer, whose business interests in 
the Canadian sales of its butyl output were very much at stake, tackled 
the problem on its own and solved it, incidentally evolving a new 
theory of the structure of butyl rubber. The problem was solved by 
extending the copolymerized isobutylene and isoprene with oil. Since 
oil is far cheaper than the two hydrocarbons, not only was butyl 
rubber improved in quality but its cost was lowered. The net result 
of this development was (a) to render butyl preeminent as an inner 
tube rubber for passenger cars under all weather conditions, (6) to 
render butyl usable in military inner tubes where resistance to very 
cold weather might conceivably be a prior condition for use, and (¢) 
to lower production costs. Standard has claimed that it also solved 
the problem of cold-buckling and has challenged the priority of Poly- 
mer’s claim. The disputes between companies need not concern us. 
Suffice that the development did arise out of the needs of a company 
that operated under competitive pressure. Once again, discovery 
and development were outside the Government-sponsored program. 

The importance of a cold-resistant butyl] is diminished by the ad- 
vent of the tubeless tire. Standard, now in full private possession of 
the butyl rubber industry, in response to the crisis created by the di- 
minution of the demand for butyl to produce tubes, has accelerated the 
development of the butyl] rubber technology with a host of minor inno- 
vations that have the effect of opening new markets for the material. 
It had also developed the techniques for the use of butyl in the fabri- 
cation of tires, such as the development of a butyl latex usable in dip- 
ping tire cords.*? These developments merely throw into sharper re- 
lief the stagnation of the butyl technology during the previous decade. 

(4) The development of high abrasion carbon black.—Sharing im- 
portance with low-temperature polymerization in the qualitative im- 
provement of GR-S is the use of the new high abrasion carbon blacks. 

The Phillips Petroleum (Chemical) Co., searching for new outlets 
for its refinery byproducts, developed these independently of the Gov- 
ernment research program. 

The foregoing summaries show that all the major developments in 
the synthetic rubber technology during the postwar decade and, so 
far as we can find, the minor discoveries and innovations as well, had 
their origin and initial development outside the Government-financed 
program. Devouring funds to the tune of $50 million, that program 


; “ ene Se Second Report on Competition in the Synthetic Rubber Industry, 
July 1, 1957, p. . 

“The poeey of using butyl for automobile tires was indicated by research sponsored 
by the BEsso Research & Engineering Co. Butyl tires, produced in 1956 at a pilot plant 
operated by Armstrong Rubber Co., are being made available to tire and automobile com- 
panies for testing. In announcing these developments, Esso claimed that butyl tires would 
cost only slightly more than those made from GR-S and natural rubber; provide superior 
traction; eliminate squeal while turning corners; improve riding qualities by absorbing 
oe and vibration ; and resist cracking caused by atmospheric or chemical attacks on 
rubber. 
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never transcended mere routine. It never showed vigor, vision, orig- 
inality. It never produced the results that count in significant inno- 
vation. The innovation that came, came from the péripheral private 
research beyond its orbit. 

But, the most striking story is yet to be told. This has to do with 
the development of a substitute for natural rubber. 


D. THE DEVELOPMENT OF A SYNTHETIC “NATURAL” RUBBER 


We have seen that GR-S was not sufficiently a substitute for natural 
rubber to free the United States from dependence on imports of na- 
tural rubber from the distant and vulnerable East Indies. To develop 
a substitute which could be used instead of natural rubber in the pro- 
duction of heavy truck and aircraft tires, was the primary objective of 
the Government research program from the very beginning.* This 
was the principal reason why it was contemplated that the program of 
Government research would be maintained even after the transfer of 
private facilities into private hands. 

It is not possible to determine from the data that has been published, 
just how many millions were devoted to the solution of this problem 
and which of the subsidies and projects were justified as being directed 
toward its solution.** But no matter how much was spent, the Gov- 
ernment subsidized program did not solve that vital problem. 

Just 6 months after the sale of the synthetic rubber plants to private 
industry, three tire companies, Goodyear, Goodrich, and Firestone, an- 
nounced that they had each “succeeded independently in synthesizing 
material with composition and properties similar to natural rubber, 
using isoprene as raw material.” © 


53 See The Rubber Requirements and Resources of the United States, a report submitted 
by Dr. Arthur Flemming, Director of Defense Mobilization, April 23, 1956, pp. 8-9: 

““(c) Demand ratio between natural and synthetic rubber in the absence of controle 

“Some material having natural-rubber characteristics is required for products of ade- 
quate quality throughout virtually the entire gamut of rubber articles. The special quali- 
ties of natural rubber are particularly important for large truck and bus tires, and for 
airplane tires, the key to our transport and military mobilization. That is why we stock- 
pile natural rubber. 

“At the moment, new rubber consumption is almost exactly 40 percent natural, 60 
percent synthetic. The record up to the present indicates reluctance of the United States 
rubber industry to use less than 40 percent natural rubber in rubber products, and willing- 
ness to use up to 60 percent (all that was available) at a price level near that of S-type 
synthetic. Whether the United States rubber industry would again tay ap use 60 percent 
ee rubber, now that the synthetic plants are privately owned, is, however, open to 
question. 

“Until 1955, whenever supplies of natural rubber became short, reduction of its domestic 
use to the 40-percent ratio usually sufficed to restore fairly close balance between demand 
and supply. If due to growing foreign demand for natural rubber, American rubber 
manufacturers should be unable to maintain a use rate of 40-percent natural, they would 
face the necessity of reducing their percentage use of natural—as for instance to 35 
percent natural, 65 percent synthetic. The lowest rate for natural in the period 1947—54 
was 36 percent in 1952, when its consumption was limited by official product specifications. 
During World War II, however, the natural-rubber ratio was very much lower, and for 
the year 1945 use permitted by Government regulations averaged only 13.2 percent.” 

st An example of the subsidization of such research is the instance of the Burke Research 
Co. Dr. Oliver W. Burke, Jr., one of the Rubber Reserve officials in charge of the Gov- 
ernment-supported research program, left the Government in 1950 and set up his own 
research institutions, operating under Government subsidy. He directed his efforts to 
discovering a substitute for natural rubber, or, as he put it, “research directed toward 
the improvement of synthetic rubber for the manufacture of heavy-duty tires and tires 
on passenger vehicles with emphasis on the following two approaches: (@) Improvement 
of low hysteresis elastomer; and (b) improvement of the reinforcing agent.” 

By 1952, the Burke Research Co. had received $243,091, and in 1955 was still being 
subsidized at the rate of $150,000 a year. 

% See NSF, op. cit. supra, note 78, z: 14: B. F. Goodrich Co., Amerpol SN—A Synthetic 
Cis-Polyisophrene and Firestone Tire & Rubber Co., A Cis-Polyisophrene Having the Molec- 
ular Structural Features of Hevea Rubber, both papers presented at the 68th meeting of 
the division of rubber chemistry, American Chemical Society, Philadelphia, Pa., November 
3, 1955; Goodyear Tire & Rubber Co., Synthesizing Natural Rubber, Chemical and Engi- 
neering News (October 24, 1955). 
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Nothing could better illustrate the inadequacy of the Government 
research program, and its failure to utilize the research potential 
which, supposedly, it had put in harness. 

It was Goodrich which succeeded in patenting the process for the 
synthesis of “natural rubber.” Other companies resisted Goodrich’s 
claim, and the Department of Justice has sued Goodrich, on behalf 
of Rubber Reserve, in an attempt to break Goodrich’s patent. 
Whether the Government succeeds in this objective or not, the onus 
of failure will remain with the Government-supported research pro- 
gram. The line of research which led to the development of a syn- 
thetic “natural rubber” was not laid down and assigned by the Rubber 
Reserve research program, nor is there any claim by the Government 
that it was. Goodrich, Goodyear, and Firestone, in their develop- 
ment of the new process, were not performing tasks assigned to them 
by those charged with the organization of Government-sponsored 
research. These companies had tasks which were assigned and on 
which they reported, accounting for their results and for their expend- 
iture of funds in a stream of ‘CR” and “CD” reports. That the 
synthesis of “natural” rubber was outside the organization of Gov- 
ernment-sponsored research is evidenced by the surprise which greeted 
the revelation of this accomplishment. Indeed, if these companies 
had actually succeeded in surreptitiously spending large sums of Gov- 
ernment moneys over an extended period of time in the maintenance 
of a particular research project without the administering agency 
knowing of the existence of such research, then the program failed 
not only at the level of conception and organization (as we have 
contended), but also at the level of honest and effective administra- 
tion. The Government’s case, however, does not appear to rest on 
any contention that the developments in question were paid for by 
Government funds, or were planned and directed as a part of the 
rubber research program organized by Rubber Reserve. The Govern- 
ment appears to argue that (1) when Goodrich signed a research con- 
tract with Rubber Reserve and undertook the performance of certain 
tasks assigned to it, it committed itself through a clause which was 
contained in that contract to make available to the Government and 
its nominees “all technical developments arising from any research 
* * * regardless of or the source of funds” *® (italics are by the De- 
partment of Justice) within a defined field, and (2) that the develop- 
ment of asynthetic “natural” rubber falls within the field thus defined 
in the Goodrich contract. It is argued, therefore, that the rights to 
use this process must be made available to all purchasers of Govern- 
ment plants, royalty free, even though the development was outside 
the Government-organized assigned research tasks, was privately 
financed, and would not have been undertaken except in expectation 
of profits to be derived through patent ownership. The legal merits 
of the Government’s case need not concern us. It is enough to note 
two things: (a) While the development of a natural rubber substi- 
tute was the prime problem of national security and, presumably, 
the chief concern of those who organized the rubber research program 
for the Government, nevertheless the elaborate studies organized, the 
tasks assigned, and the projects financed by the Government for a 


86 Attorney General, op. cit. supra, note 82, p. 28. 
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full decade under this program, did not lead to a solution of this prime 
problem. By this measure, the program failed. (+) The problem 
was solved presumably by the peripheral secret research of a few 
firms that were, at a different level, participants in the Government- 
supported research program. ‘This indicates that the cause of failure 
was not the scientific competence of the participants, but a weakness 
in the nature and organization of the program which was unable to 
harness that competence to primary objectives of Government-sup- 
ported research. If these private participants siphoned off Govern- 
ment funds to support research projects of their own choosing, or 
were able to withhold for their own benefit, information which was 
the proper due of the Government, then the program failed doubly— 
in its conception and direction, and in its administration. 

That the Goverment-financed postwar research program in syn- 
thetic rubber failed may be a fact of merely historical interest, for 
that program no longer exists. But it is of vital importance that we 
seek to understand why it failed, for if there has been an end to 
Government-supported research in synthetic rubber, Government- 
supported industrial research as a whole is not at an end but is con- 
stantly expanding in scale and significance. This author has given 
his interpretation of why that program failed in an article, Research 
and Development in the Synthetic Rubber Industry, which appeared 
in the Quarterly Journal of Economics, February 1954. Here we 
shall summarily recapitulate some of the major points made in that 
article. 

Again, let it be emphasized that this was not Government research, 
but. private research under Government subsidy. 

The program was organized and run by representatives of com- 
panies, research institutions, and universities who were also partici- 
pants in the program and beneficiaries of Government subsidy. Under 
this circumstance, the temptation existed for the participants of the 
program to run the program for their own sake and in the interest of 
their own profit and convenience, rather than for the sake of the public. 
Nor was there any technically competent, independently powerful Gov- 
ernment authority able to speak for the interest of the public. 

The program seemed to have left out of account the need to create a 
bridge between basic research and innovation, between the new con- 
cept or new knowledge and the incorporation of these into industrial 
operations. A mass of research was carried on with results published 
or tucked away in doctor of philosophy theses. But an effective 
means must also be at hand to realize and put into practice the techni- 
cal potential of basic research, systematically seeking out the indus- 
trially significant idea or discovery and introducing it into the proc- 
esses of production. Such a means was not at hand, as is evidenced 
by what happened in the oil-extended GR-S and cold-rubber areas of 
research. 

The program seemed to have overlooked the need for an effective 
system of incentives. It relied on private enterprisers but not on the 
private-enterprise system. The business firm in itself is not, as such, 
a wellspring of progress. Attuned to the lure of profits and adapted 
to the competitive struggle, it functions as a part of a larger scheme. 
Remove this lure of profits and the pressure of competition and one 
is left with a bureaucracy that is without direction or responsibility. 
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Reason and history makes it clear that creative research entrusted to 

rivate companies is almost certain to fail, where the company is not 
asiven to obtain results by the pressure of competition and/or by the 
lure of profits. These are what make the company move, and give 
it drive and direction. And nowhere is drive and direction more nec- 
essary than in wresting from the unknown new knowledge, new con- 
cepts, and new techniques. Other pressures and incentives might 
have been devised to substitute for the competitive drive of the market 
place, but none were devised. Large, reputable companies were taken 
into the program. They were paid well. The promise of profits was 
taken away. The threat of competition was removed. They were told 
to go discover—go develop—go find. But there was nothing to tempt 
or drive them. In consequence, they went through the motions; they 
honored their commitments. But nothing was discovered; nothing 
was found; nothing developed. 

The program lacked a center of responsibility. It was run through 
a series of committees. And it is suggested that whatever the values of 
group concensus might be, successful research and innovation, involv- 
ing as they do the probing of the unknown and the conception of the 
new, must rely on the drive, the vision, the imagination of individuals. 

At bottom, the great lack in the program was that it was leaderless 
and directionless. There was no technically competent Government 
authority to whom the various participants were answerable. There 
was no independent, responsible authority, self-interested in the suc- 
cess of the program as an instrument for its (or his) own prestige or 
promotion to devise incentives, to exert pressures, to demand results 
from the participants, to evaluate performances and, on that basis, 
eliminate from the program those incapable of producing results, and 
to reallocate funds into channels where results were more consistently 
forthcoming. 

The program did not fail because it was Government run. The 
Government did not run it—it merely paid for it. But, as events 
showed, passing out the cash is not enough. 


E. POSSIBLE AREAS OF CONTINUED GOVERNMENT-SPONSORED RESEARCH 


A case might be made for the continuation of some Government 
research in synthetic rubber, even now that the industry has been trans- 
ferred into ao ownership, inasmuch as there remain certain proj- 
ects where the commercial incentive to development is not proportion- 
ate to their relative importance in terms of strategic needs and the 
social well-being of the Nation. A justification of Government re- 
search expenditure on such projects, however, amounts to an argument 
in favor of a level of State-supported research in many fields besides 
that of synthetic rubber. 

Those projects where the value to the Nation is inadequately re- 
flected in the commercial incentive to the undertaking, and which, 
therefore, require a special interest on the part of the Government, are 
likely to be of the following sorts : 

(1) Long-range fundamental research.—Here, the expected findings 
are likely to be of a general value beyond the specific, commercial 
interests of the particular firm. Similarly, from the vantage point of 
the particular firm, a project might require an investment not com- 
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mensurate with the possible gains, although these findings might fully 
have justified the investment if they could be made available to a 
number of firms. In sum, these are projects where the individual 
firm, by reason of the nature or narrowness of its market, or by reason 
of its special and limited competence, or because of the legal circum- 
stances, is not able to exploit fully the income-increasing potentialities 
of the findings which might be expected from a certain avenue of 
research. Such projects, shunned by the firm whose interests are nar- 
row and specific and whose market share is relatively small, might well 
be carried on by a widespreading cartel, such as I. G. Farben in Ger- 
many, or by a large company with a very wide range of industrial 
interests, such as the Du Pont Corp. in the United States, or through 
an interindustry or intraindustry research association, such as the Co- 
operative Fuel Research Committee, as well as directly by (or for) the 
Government. 

(2) Research directed toward the development of materials of stra- 
tegic value—The prime problem of developing a synthetic rubber 
which is a complete substitute for natural (or a sufficient substitute 
for natural in certain essential products) has now been solved. It 
might be necessary, however, to support the evolution of an industrial 
technology in this area, if commercial incentives are not sufficiently 
pressing. There are, no doubt, other items of military importance 
for which a strong commercial incentive to develop better adapted 
polymers is unlikely to exist because of the minute quantities which 
could be used even if the superior polymer were successfully 
developed. 

(3) Research into, and development of, alternative processes, 
alternative supplementary materials, or alternative polymers, which 
might aid in war planning or facilitate the industrial mobilization for 
war.—The knowledge of such alternatives gives a flexibility to war 
planning by enabling a reshuffling of material flows. It also may 
indicate the need for a structural modification of the industry in 
order to lessen the possibility of program conflicts in an anticipated 
crisis. It would be directed toward enabling the readier adaptation 
to special shortages and toward the avoidance of bottlenecks to ex- 
pansion. 

There may be no commercial incentive to this search for alternative 
processes or polymers. The possibility of a divergence between com- 
mercial criteria and the aa criteria appropriate to war planning is 
instanced by the case of aleohol-based butadiene in World War IT. 

(4) Research directed toward the development of techniques of plant 
reconversion and material conservation, and other speci he techniques 
of mobilization and war control. 

Government-supported research may be either centralized or decen- 
tralized. Decentralized Government-directed research—i. e., the prac- 
tice of contracting out projects to private companies, research institu- 
tions, and universities—has a number of advantages. It facilitates 
the use of already existing equipment and trained research staff. It 
enables the various special] capabilities of particular scientists or re- 
search groups scattered over the country to be brought to bear on 
baetiouhar phases of a given problem. It encourages a widespread 
knowledge of and interest in the problems with which the program is 
concerned. On the other hand, under such a system it is difficult to 
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create a real locus of authority and responsibility, to coordinate the 
spreadout efforts, or to bridge the findings of pure research into sig- 
nificant technological developments. Moreover, grants made to pri- 
vate companies are not likely to be effective unless there is a direct 
coincidence between the objectives of the program and the direct com- 
mercial interest of the companies. 

Centralized Government-conducted research—i. e., the setting up 
of Government laboratories with projects carried on by Government- 
employed scientists—has a number of possible disadvantages. Stand- 
ardized recruiting methods and fixed wage scales might make it diffi- 
cult to bring into or hold within the organization first-class scientists, 
engineers, or research administrators. Bureaucratic procedure and 
political control might limit or stifle the requisite freedom of action. 
Nevertheless, such research has sometimes shown itself to be effective ; 
for example, in aeronautical research or in the development of atomic 
weapons. 

There are, moreover, certain advantages in centralizing such Gov- 
ernment-financed research as does take place. Under a system of 
centralized research, it would be relatively easy to establish a responsi- 
ble, authoritative, and accountable direction for the research carried 
on. <A system of centralized research would serve to recruit and train 
an independent technical staff that is competent to assist in the formu- 
lation of the criteria and the resolution of the problems that are basic 
to effective planning and war control. In other words, such a system 
can help provide the special technical competence in Government which 
has been argued for throughout this study. 

But whether research and development by Government is centralized 
or decentralized, one lesson, pointed up by the experience in synthetic 
rubber, is that any research and development program must be directed 
and run by a technically competent and responsible authority which 
stands accountable for the results, and whose position and reputation 
and/or monetary reward will be determined by the failure or success 
of that program. 

After the sale of the Government synthetic-rubber plants, the op- 
erating research contracts with private companies were not renewed. 
However, research contracts with universities, individuals, and insti- 
tutions, including the National Bureau of Standards, continued, with 
administrative responsibilities shifted to the National Science Founda- 
tion. The same group that was nominally in charge under RFC and 
Rubber Reserve continued in charge under the National Science 
Foundation.” 

The Government evaluation laboratories at Akron were also brought 
under the control of this rubber group in the National Science Founda- 
tion. 





SI NSF, op. cit. supra, note 78, see. C. 

“Id., pp. 10-11: “In accordance with decisions by the Office of Rubber Director, the 
facility known as the Government laboratories was constructed in 1943 by the RFC. The 
eventual construction costs amounted to somewhat over $2 million. During the period 
1944-55, the laboratories comprised one of the principal research and pilot-plant compo- 
nents of the synthetic rubber industry as operated for the Government during those years. 

“The present net book value of the laboratories is approximately $545,000 * * * 

“The laboratories are presently operated by the University of Akron under a management 
contract with the National Science Foundation. In fact, the university has operated 
the facility for the Government since January 1, 1944. Under the present contract, the 
university is reimbursed for all costs incurred and is paid a yearly management fee of 
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A commission that included university scientists and leaders in pri- 
vate industrial research was formed to review and formulate a policy 
for the Government in regard to a postdisposal research program in 
synthetic rubber under Government aegis. This Commission exam- 
ined the need for continuing Government-supported research. With 
regard to research in the interests of national defense, it concluded 
that— 


research directed toward specified end products needed by the military agencies, 
whether called basic research or applied research, is most appropriately carried 
on through contracts placed by the Department of Defense.” 


The Commission also took note that the research problem of discov- 
ering a “synthetic rubber or rubberlike material to replace natural 
rubber completely” had now been solved, and the problem had become 
one of industrial development. The Department of Defense and the 
Office of War Mobilization must consider whether Government sup- 
port will be required to accelerate this phase of industrial develop- 
ment. Thus: 


The Commission is advised that subsequent to the preparation of the MAB 
report, the Goodrich, Firestone, and Goodyear companies have each succeeded 
independently in synthesizing material with composition and properties similar 
to natural rubber, using isoprene as raw material. Isoprene, like the butadiene 
needed for GR-S rubber and the isobutylene needed for GR-1 rubber, can be 
made from petroleum in any necessary quantities, although much time will be 
required to complete the details of the industrial production methods, to inte- 
grate most economically any large new production of isoprene with other phases 
of the oil and petro-chemical industries, and to build the new equipment needed. 
The initial estimates of production cost are within the range of recent prices of 
natural rubber. 

The Defense Department and the Office of Defense Mobilization will doubtless 
examine the prospects for supplies of natural-rubber substitute made by the new 
units, and will reach their own conclusions in due time; but prima facie, the 
natural-rubber substitute problem is now an economic and industrial problem 
rather than one requiring Government-sponsored scientific research. Economic 
conditions may provide an environment under which commercial development 
of the new processes for making natural-rubber substitute will move forward 
without any governmental action. If not, such an environment can be created 
by appropriate governmental action which may be either legislative or executive 
and may take any one of a number of different forms. * * * 

The Commission feels impelled to recommend that the Government, at its 
highest levels, give immediate consideration to the following question: Does the 
national security require governmental action to foster the industrial develop- 
ment of the new processes of synthesizing “natural rubber’? ” 


The Commission was “unanimously and firmly of the opinion” that 
the Government should expand its support of fundamental or basic 


$50,000. The laboratories are managed as an operation separate from the university's 
educational program. 

“The operating costs for the laboratories will approximate $950,000 for the fiscal year 
ending June 30, 1956. 

“* * * The laboratories function as a member of the ‘research team’ which carries 
out the present rubber research program supported by the Government through the Na- 
tional Science Foundation. The activities of the laboratories are largely of an applied 
and developmental character. Some of its work is directed toward the servicing of the 
university contractors, but this is a relatively small portion of its total effort. Following 
cessation of governmental manufacturing operations as the synthetic plants were trans- 
ferred to private hands, the laboratories have been concerned primarily with work on 
special projects suggested by the Department of Defense and recently with the solicitation 
of contract work to be undertaken for private industry.” 

The laboratories were sold in August 1957 to the Firestone Tire & Rubber Co., for 
approximately $760,000. Sale was by sealed bid to the highest bidder and was approved 
by the Bureau of the Budget. 

8° Id., pp. 12-13, Ch. Ili: Responsibility of the Federal Government for Future Supports 
& Pee — in Rubber and Related Elastomers. 

+ DP. 13. 
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research, but felt there was no reason for a special appropriation for 
rubber research in this sphere of fundamental studies. Rather, the 
central agency charged with allocating Government research funds 
should be allowed to choose between alternative avenues of funda- 
mental research in the area of high polymers and elsewhere, so as to 
maximize the value of such research expenditure. The Commission, 
therefore, recommended : 

1. The present program of Government-sponsored rubber research projects, 
costing about $1 million per annum and now temporarily administered by the 
National Science Foundation, should be regarded as terminated at the end of 
June 1956. 

2. In place of this program, the National Science Foundation should support 
a new and more basic program made up of research projects in the general area 
of molecular structure and arrangement, composition, and properties of high 
polymers, particularly elastomers, and methods of preparing such materials. To 
inaugurate this new program in the most effective way and to conserve the 
human and scientific assets developed under the former rubber research pro- 
gram, the Commission recommends that special funds be made available to the 
National Science Foundation for the 1957 fiscal year, during which the Founda- 
tion would wind up the old program, absorbing such parts of it into the new 
program as appropriate.” 

Given the choice between general allocations by a central agency, 
and funds earmarked for research on rubber under a separate pro- 
gram, this recommendations seems sound. There remains however, 
the need for some research and development activities at a high level 
by Government (as against the mere allocation of funds through Gov- 
ernment) if for no other reason than to develop a competence for 
evaluation within the context of social and strategic choice over the 
whole range of science and technology. This competence, as was 
shown earlier, may be vital to strategic planning and social choice. 

The Commission also recommended the sale of the Government 
laboratories to private industry. The Commission rejected the idea 
of transferring the facilities to the National Bureau of Standards in 
spite of the “advantages which might accrue to industry, the Govern- 
ment and the general public” because the Commission was “not con- 
vinced that the acquisition of the facility is essential to the program 
of the Bureau of Standards.” This last recommendation depends 
on the doubtful underlying premise that direct research and develop- 
ment as a Government function should be minimized. Even aside 
from the need to develop a vastly greater technological competence 
within and as part of the frame of Government, that which is “essen- 
tial” in the program of the Bureau of Standards or of any other 
Government research agency is never an absolute, but has meaning 
only insofar as thereby “advantages might accrue to industry, the 
Government and the general public.” 


™ Td., p. 15. 

* The Commission’s comment was summarized by the National Science Foundation report 
as follows (id., p. 19): 

“The Commission noted certain advantages which might accrue to industry, the Gov- 
ernment, and the general public were the laboratories to be placed permanently under the 
Bureau of Standards. Any occasional need of the facility by Government agencies could 
be met easily, work which was not in any way competitive with private laboratories could 
be performed for industrial concerns on a fee or contractural basis, and the facility could 
integrate partially into the regular activities of the Bureau. However, the Commission 
is not convinced that acquisition of the facility is essential to the snoerem of the Bureau 
of Standards, although that part of the facility concerned with physical testing and evalu- 
ation might be used by the Bureau in its programs of materials testing and standardiza- 
tion.” 

ae —_ above (note 18), the laboratories have now been sold to the Firestone Tire & 
Rubber Co. 
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F. CONCLUSION 


This chapter warrants a brief word in summary and conclusion. 
A critical chapter in American industrial development, and especially 
un important chapter in the development of the relationship between 
Government and industry in the support of research, has now been 
surveyed. The survey indicates that Covbrtiteant | subsidy of research 
standing alone will not suffice. It is not enough to rely on reputable 
companies and well-known scientists. The mechanism of action and 
self-interested motivation must not be lost sight of, as it frequently 
was in this program. A Government research program, to be effective, 
must have leadership; a leadership that is clearly motivated, power- 
ful, knowledgeable and responsible; one that is prepared to stand or 
fall on the basis of results. We would generalize to suggest that 
whether or not the Government is now spending enough for research, 
clearly too much is being spent without attempting to evaluate the 
results of such expenditure. Direction, evaluation, choice and incen- 
tive are as necessary in this as in any other activity. Patents are part 
of the mechanism of action and motivation; and if their use is mis- 
placed, patent arrangements may be a positive disincentive to progress 
and a barrier to development ; as they were in synthetic rubber research 
while the industry was Government- owned and privately operated. 
Finally, in sponsoring or organizing research, the Government cannot 
overlook the need to develop (possibly as an aspect of its research 
programs) a technical and scientific competence permanently inte- 
grated within its own decision-making apparatus. 





j 
j 
j 
j 








CHAPTER X 
THE TRANSFER TO PRIVATE OWNERSHIP 


The first of several plans for the sale of the synthetic rubber plants 
was formulated by the Interagency Policy Committee on Rubber (the 
so-called “Batt Committee”) in 1946. The facilities were divided 
into the efficient “basic” plants and the “fringe” plants. It was pro- 
posed that the latter be sold without conditions, for whatever they 
would bring; and that negotiations be entered into to sell the “basic” 
facilities under conditions designed to insure (1) that the plants 
would continue to be used to produce synthetic rubber, and (2) that a 
sufficient capacity would be purchased to “constitute the nucleus of a 
strong and diversified private industry.” Then the Government 
would cease the production of synthetic rubber once and for all. The 
eae of a piecemeal disposal of the “basic” plants was rejected 
»y the Committee, for this would put Government in competition with 
private industry in meeting the dinate for synthetic rubber. 

Subsequently, the fringe facilities were sold to be dismantled and 
junked or to be used to produce specialty synthetics, such as rubber- 
bane paints. For the basic facilities, there was then an insufficient 
market to permit of a general disposal.» Du Pont bought the neo- 
prene plant. Four of the five styrene plants were sold to private 
chemical companies (styrene having many commercial uses seid from 
the production of synthetic rubber), with the Government retaining 
the right to purchase a fixed proportion of their output. 

In the years that followed, ena for the sale of the facilities were 
prepared by the Rubber Industry Advisory Committee, by the Petro- 
leum Industry Advisory Committee, and by the RFC. Most signifi- 
cantly, an interagency committee under the chairmanship of John 
Steelman, assistant to the President, formulated a comprehensive re- 
port on the industry, including a proposal for its disposition. This 
report, endorsed by President Truman, was forwarded to the Con- 
gress in January 1950. The Steelman report blueprinted a procedure 
designed to increase the number of potential bidders for the plants, 
and to create industrial conditions which would maximize competi- 
tion under private ownership. It was recognized in the Steelman 
report that both these objectives would be difficult of attainment. 
Negotiations must perforce be limited to those few business entities 
which were both technically competent and financially powerful, since 
operations involved new and complex techniques and since large sums 
of money would be required to purchase and to operate physical units 
of this magnitude. It would require, the report estimated, annual 
working capital of more than $2,500,000 to operate a single GR-S 


*% Cf, the author’s The Sale of the Synthetic Rubber Plants, in Journal of Industrial 
Economics, December 1953. With the single exception of Phillips Petroleum Co., no firm 
appeared aggressively intent on buying butadiene and copolymerization capacity and 
going into the synthetic rubber business during the early phases of the program. 
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“oo Moreover, the large tire and petroleum companies which had 
uilt and which had, for a decade, been operating these plants pos- 
sessed special advantages in any bidding for them. These firms alone 
had the organizationa] know-how, the special technical competencies, 
the experienced operating staffs, and research personnel] trained in 
terms of the technology and science of synthetic rubber. Since these 
companies had been conducting private synthetic rubber research 
projects at least since 1948, it could be supposed that they had an 
accumulated backlog of unapplied and unexploited invention—which 
supposition might be sufficient to frighten away an outsider from 
bidding. Moreover the companies operating GR-S plants controlled 
a major part of the market for GR-S. while the companies operating 
feedstock plants owned the refineries upon which these plants must 
depend for basic raw material. And all butadiene plant and butyl 
plant capacity was physically integrated into the private operations 
of petroleum refiners. 

To meet the difficulties of dispersing ownership widely, financing 
schemes were designed to shift the risks of initial operation to the 
Government, with the recommendation that special terms be extended 
to “nondominant firms and especially small business.” It was pro- 
,0sed that limits be set on the amount of capacity that could be acquired 
by a single firm, and that “three step” vertical integration be forbidden 
except by a special Presidential determination. It further recom- 
mended that Government “undertake to reach understandings with 
the signatories of the agreements as to what constituted the maximum 
limits of a ‘reasonable royalty’”®* as written into the patent agree- 
ments, and that a statement of the precise meaning of the phrase be 
widely advertised to prospective purchasers along with other clarifica- 
tions of the terms of sale. The various antitrust objectives and pro- 
cedural protections suggested by the Steelman report were destined to 
be ignored. The onset of the Korean war prevented carrying out the 
plans under the Truman administration, and in the administration 
which followed, there was a change in the guiding values of Govern- 
ment. 

It has been universally recognized that the operation of Govern- 
ment-owned synthetic rubber plants by private companies tended to 
give these companies a cumulatively more favored position with regard 
to the ultimate takeover of the plants they operated—hence minimizing 
the likelihood of a vigorous bidding for the plants and a wide disper- 
sion of their ownership. Alternative systems for the operation of the 
plants under Government ownership might have avoided this bias. 

One such alternative is suggested by the organization of the Cana- 
dian synthetic rubber industry. During the war, an integrated syn- 
thetic rubber unit capable of producing 101,368,000 pounds of rubber 
in 1946, was built for the Canadian Government in the newly indus- 
trialized area of Sarnia, Ontario. Finding no private buyers after 
the war, the Canadians organized the property into a so-called Crown 
Company, Polymer Corporation, Ltd. An individual was chosen by 
the Government to act as President and Chairman of the Board of the 
new company. He in turn selected a group of prominent Canadians 
as Board of Directors. The board, serving without remuneration, was 
approved by the Government. Thereafter the Board of Directors 


* Steelman report, op. cit. supra, note 75, p. 81. 
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perpetuated itself by selecting its own succession, and maintained the 
same relationship to the senior company officials as they would in a 
private company. A staff was hired; operations were carried on. 
Given vital freedom of action as a competitive agent on a free market, 
the Crown Company was set loose to sink or swim. During the war, 
operations in Canada had been carried on by private operators on a 
fee basis as in the United States. These contracts were gradually 
terminated and by 1951 Polymer was working all of its own facilities. 
The subsequent success of the Canadian Company, unaided and with- 
out a sufficient domestic market for its product, was no mean achieve- 
ment. Emphasizing research, it developed profitable specialty mar- 
kets and sold electric power, steam, styrene, ethylene, butane, and 
isobutylene, all as byproducts of the synthetic rubber operation. It 
reinvested a part of its profits to expand its operations, and in part 
has channeled its profits, 1. e., paid dividends, to the Canadian Treas- 
ury. The Canadian approach would not have been appropriate to the 
whole of the American Government-owned industry, because of the 
monopoly power which such a single firm, so organized, might have 
possessed. But this type of operation would have been appropriate 
for the organization of a part of the American synthetic rubber in- 
dustry, say, that part which could not have been disposed of by sale 
to private industry in 1946 or thereafter under conditions which would 
have safeguarded the public interest. This sort of organization not 
only avoids favoring particular operators in the ultimate disposal 
to private ownership, and makes use of market incentives as a spur 
to efficiency and progress; it also has the advantage of making possible 
a gradual shift of ownership through the sale of shares in a going 
concern, using organized security exchanges as the medium for market- 
ing the stock. Clearly, the market for shares is much wider than the 
market for facilities. Individuals and concerns can thus be enabled to 
yarticipate in ownership without the initial possession of technological 
Png and vast financial resources. Under such a system the Gov- 
ernment could, where strategic interests require, continue to hold a por- 
tion of nondividend common stock so as to retain a voice in the formula- 
tion of industrial policy where strategic interests were affected. 

The stage was finally set for the disposition of the plants during 
the first Eisenhower administration. On August 7, 1953, the Presi- 
dent signed the Rubber Producing Facilities Disposal Act of 1953 
(Public Law 205, 83d Cong., 1st sess.) . 

A three-man Commission was set up to sell the Government plants. 
The Commission advertised in November 1953 for proposals to pur- 
chase the facilities. In May 1954, at the conclusion of the 6-month 
period for the receipt of proposals, 56 proposals and 19 alternative 
proposals had been received from 35 prospective purchasers. Nego- 
tiations were commenced and continued for 7 months. On January 
24, 1955, a disposal program was recommended providing for the 
sale of 689,600 tons of GR-S capacity, and 90,000 tons of butyl 
capacity. The statutory minimums required by Congress as a pre- 
requisite for sale had been 500,000 tons of GR-S and 43,000 tons of 
butyl. 

The Commission had been charged by Congress with several ob- 
jectives: to obtain the “full fair value” for the plants, to insure that 
disposals would be in a form “consistent with national security,” and 
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to construct a “free competitive” synthetic rubber market and one in 
which small business would be able to obtain a “fair share” of the end 
product of the industry. 

It would appear, however, that the criterion which primarily shaped 
the negotiations and subsequent form of sale was that of obtaining 
as high a sales price as possible for the Government plants. In 
essence, if there had been no other criterion than this, the Sires of the 
plant disposal would have been precisely as it was. Thus, in re- 
sponse to the injunction by Congress that “in the event that there 
may have been a financially more advantageous proposal for the 
rubber-producing facility than the sale recommended, | the Commis- 
sion submit] a statement of the reasons why such a sale is never- 
theless proposed,” the Commission could reply in its report that 
“without exception, the Commission sold to the highest bidder.” © 

It is beyond our competence to judge whether a “full fair value” 
was received for the plants. The Commission asserted that the sell- 
ing price of the facilities covered 99.2 percent of the “estimated re- 
placement cost less depreciation and obsolescence” of those facilities °° 
In one instance, the Commission refused to sell a plant on which only 
one bid had been received because it could not negotiate a “fair value” 
price.” 

With regard to national security, the Commission chose to assume 

(probably quite rightly) that the growing commercial outlets for syn- 
thetic rubber would guarantee the continuing availability of indus- 
trial capacity better than any paper assurances could. Nevertheless, 
the Commission inserted a national security clause in each contract of 
sale, as it was required by statute to do, supposedly insuring— 
the prompt availability of the facility, or facilities of equivalent capacity for 
the production of synthetic rubber and its components— 
for a period of 10 years from the date of the transfer of the facilities. 
The national security clause is essentially a weak one. It provides for 
the reactivation of equivalent capacity within 180 days (approxi- 
mately 6 months) after a formal request had been received for reacti- 
vation from the Government, with indefinite extension allowed where 
the— 
purchaser is unable to comply therewith by reason of its inability to procure 
essential material, unavailability of labor, * * * 
But it is at precisely the times when the Government would require 
quick reactivation that labor and essential equipment and materials 
would not be available. The only type of security reservation that 
would be meaningful would be one that assured that a critical plant 
would be available in time of crisis without imposing an additional 
drain on special labor and on scarce equipment and materials. 

There was very little competitive bidding on the plants. This 
change as indicated limited the possibility of maximizing the competi- 
tive structure of the new market. It also creates doubts whether the 
plants were sold at their “full fair value.” 

For the butyl plants there was no competitive bidding. Bids were 
received only from Standard Oil or its affiliates. 


* Rubber Producing Facilities Disposal Commission, Report to Congress Kecommending 
Disposal of Government-Owned Rubber Producing Facilities (January 24, 1955), p. 31. 
* Id., pp. 16-17. 


“Id., p. 21. 
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As for the copolymer plants, except for the Los Angeles plant, only 
one bid was received for each of the plants offered for sale. In eve 
case it was from the tire or rubber-products company (or companies 
which had operated that plant for the Government. The extra (and 
successful) bid on the Los Angeles copolymer plant was that of a sub- 
sidiary of Shell Oil, which sought to preserve the technical unity of 
the integrated styrene-butadiene-copolymerization operation in Los 
Angeles, for which Shell was bidding. 

In butadiene there was some competitive bidding, as is shown in 
the following table. 

Bidders for butadiene plants 
Location Bidders 
Port Neches, Tex., plant... Goodrich-Gulf Chemicals, Inc.* 
Texas-United States Chemicals Co.’ 
Allied Chemical & Dye Corp. 
W. R. Grace & Co. 
Houston, Tex., plant. _.- Food Machinery & Chemical Corp.’ 
Allied Chemical & Dye Corp. 
Goodrich-Gulf Chemicals, Inc. 
Goodyear Synthetic Rubber Corp. 
Sinclair Refining Co. 
W. R. Grace & Co. 
Baytown, Tex., plant.._._.. Humble Oil & Refining Co.’ 
Food Machinery & Chemical Corp. 
Lake Charles, La., plant... Petroleum Chemicals, Inc.* 
Merck & Co. and Climax Molybdenum Co. 
Torrance, Calif., plant... Shell Chemical Corp.’ 
Dow Chemical Co. 
Edwin W. Pauley 
Standard Oil Co. of California 
Baton Rouge, La., plant.. Copolymer Corp.* 
Borger, Tex., plant____--~- Phillips Chemical Co.’ 
El Segundo, Calif., plant. Standard Oil Co. of California * 


1 Successful bidder. 

There were thus 15 bidders for 8 plants. In every case but one, the 
successful bidder is to be identified with previous operation of the 
Government facility bid upon. This confirms the significance of the 
entrenched position of those who operated facilities for the Govern- 
ment. It is to be noted, also, that the number of bids received was 
very small considering the momentous opportunity represented by the 
disposition of the Government plants. Furthermore, the petroleum 
producers did not bid against each other. Most of the stimulus to bid 
came from outside the circle of Government operators, chiefly from 
chemical companies presumably interested in the use of butadeine for 
purposes other than the production of synthetic rubber. As the re- 
port described it: 

In every instance the present operator filed a proposal for the plant adjacent 
to his refinery, and, conversely, with the exception of the butadiene plant at 
Torrance, Calif. (which has been run in tandem with the plant operated by 
Standard Oil (California) and on which that company did file a proposal), no 
petroleum company either within or outside the program filed a proposal for 
a plant adjacent to another oil company’s refinery. 

A petroleum refiner would be disinclined to place himself in a position of 
extreme dependence for feedstock on a direct competitor in the petroleum field. 
Thus, the outside interest evidenced in the butadiene plants came from major 
chemical companies, which historically have been purchasers of various feed- 
stocks from oil companies. Further explanation for the interest evidenced by 
chemical companies is the rather widespread belief in the industry, a belief which 
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the Commission shares, that butadiene, while presently in major use only as a 
feedstock for GR-S, has a promising future as a major industrial chemical quite 
apart from its use in the manufacture of synthetic rubber.” 


It is somewhat surprising that the Attorney General accepted this 

pattern of bidding without protest. It is not enough to pass this off, 
as the Commission did, with the suggestion that— 
the size of the facilties and the technical and financial requirements for their 
operation was such as to preclude their purchase by small business, It was 
further pointed out that the most likely purchasers, particularly of the coplymer 
plants, were the present operators. 
It is not enough to pass it off, as Judge Barnes did in testifying for 
the A. spear of Justice before a Senate committee, by referring to 
the following passage from the Reconstruction Finance report of 
March 1, 1953, which stated : 

The most likely purchasers of the synthetic-rubber facilities are the rubber, 
petroleum, and chemical companies now operating them for the Government’s 
account. Obviously, the desire of the rubber companies to control the source 
of their raw materials supply, and of the petroleum companies to maintain an 
outlet for their refinery products, provided initial business incentive to this 
result. 

Additionally, the present operators of these facilities have acquired a familiar- 
ity with management and operating problems that places them at an advantage 
over newcomers to the field. The likelihood the disposal will in large part 
follow this pattern is enhanced by the circumstances that many of the facilities 
are dependent for their efficient operation upon adjacent facilities owned by the 
present operators which were never part of the Government program. Such 
dependence rests upon feedstock supply as in the case of the buty! facilities and 
several of the butadiene plants, and in some instances upon the supply of essential 
utilities, such as steam, electricity, or water. This dependence is not absolute 
from an engineering viewpoint, but in most instances severance can be achieved 
only at the cost of substantial economies.” 

Even if it is true that Government operators acquired know-how, 
etc., which favored them in the bidding, there are many questions left 
unanswered. 

Why did no outsiders, i. e., others than those operating on Govern- 
ment account, bid for GR-S plants? 

Was the rubber market shut off for them ? 

If the reason was, as alleged, that only operators had the special 
know-how of the particular plant, then why did 10 outsiders without 
the know-how of the particular plant bid on the styrene plant? Why 
did a number of outsiders bid on the butadiene plants though they 
had no plant and industry know-how? Butadiene operations were 
much more interlocked with the refinery operations of adjacent facil- 
ities of oil refineries than GR-S facilities ever could be with those of 
the tire fabricators. Indeed, GR-S facilities were often located half 
a continent away from the tire plants, yet outsiders came in to bid on 
butadiene plants but not on GR-S facilities. 

And even if, because of “know-how,” etc., outsiders could not bid to 
advantage, then why did not those who had operated the Government 
GR-S and butadiene plants and had all the know-how, bid against 
each other ? 

Each GR-S plant operator, for example, submitted one bid for the 
plant(s) it operated. That was all. No rubber company challenged 


*1Td., pp. 26-27. 
® Hearings before the Subcommittee on Production and Stabilization of the Senate Com- 
mittee on Banking and Currency, 84th Cong., 2d sess. (March 9, 1956), p. 21. 
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the bid, nor did this company bid to take the plant of other GR-S 
operators. When General Tire & Rubber’s bid was eee because 
the company did not meet the Commission’s criteria of “fair value,” no 
other operator then ventured to bid. 

Inasmuch as the system of Government operation, through private 
contractors, did give private companies special advantages in the 
takeover of Government plants, would it not be appropriate to re- 
appraise that system of operation so as to devise a future approach 
that will not so restrict the area of potential disposal? Has this 
experience, for example, any relevance to the present policy of the 
Atomic Energy Commission in the area of industrial development? 

No doubt, the factors pointed to by the Commission and by Judge 
Barnes—i. e., the large-scale nature of the operations, the inter- 
mingling and interdependence of plant facilities, the possession of 
know-how peculiar to a given plant, the numerous tangible and in- 
tangible advantages that inhered in the market position of the pre- 
vious operator—serve to explain the apathy which prevailed. How- 
ever, the possibility cannot be overlooked of some sort of under- 
standing, agreement, or conspiracy on the part of the interested con- 
cerns to eliminate any effective competition as between themselves in 
the bidding for Government facilities. 

There is also another factor, more directly within the scope of ad- 
ministrative discretion, which minimized the possibility of effective 
competition in the purchase of Government facilities. This was the 
rolicy of the Government in its dealing with patents and industrial 
aes 

To what extent did Government patent policy preclude an active 
interest by outsiders in bidding for Government plants? It was 
clear that, during the long years of Government operations, there had 
been no clearing of the decks of the patent barriers to disposal. Thus, 
when the Disposal Commission inquired of those involved in the syn- 
thetic program as to the patent rights to which private companies laid 
claim with regard to processes and products “presently in use in Gov- 
ernment-owned facilities,” the companies involved in the Government 
program listed a large number of patent rights, and indicated their 
firm intention of asserting these rights againsts future owners and 
operators of the Government plants. 

Dow listed six patents covering the production, preservation, and 
utilization of styrene and related compounds. 

Standard Oil (New Jersey) listed very extensive claims to control 
over the production of butyl rubber, isobutylene recovery, isoprene 
recovery, styrene production, and butadiene production and recovery. 
This included 163 butyl-rubber patents, 56 patents relating to butane 
dehydrogenation and to the extraction of butadiene, 13 styrene pat- 
ents, 19 isoprene patents, and 21 isobutylene patents, 

General Tire & Rubber Co. asserted claims covering the so-called 
black-masterbatch process in the production of GR-S, and the process 
for producing oil-extended rubber. 

Goodrich asserted patent rights in certain processes of butadiene 
purification. 

Gulf asserted five patents covering the production of butadiene. 
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Hercules Powder Co. (Du Pont) asserted rights under 19 patents 
relating to the production, compounding or vulcanization of buna 
rubber. ; 

Phillips Petroleum Co. asserted rights under 21 patents covering 
(unspecified) aspects of Government operations in particular plant 
complexes. 

Shell Chemical Corp. asserted miscellaneous patent claims relating 
to the production of ethylene (1 patent), the production of ethylene 
benzene (7 patents), the production of ethyl benzene dehydrogenation 
catalyst (10 patents), the process for ethylene benzene dehydrogena- 
tion (14 patents), copolymerization (6 patents), copolymer softeners 
(5 patents), copolymer plasticizers (2 patents), copolymer compo- 
sitions (2 patents), cold-acid polymerization in production of buta- 
diene (5 patents), butylene extraction (7 patents), butylene dehydro- 
genation (7 patents), butadiene extraction (2 patents), butadiene 
stabilization (3 patents). 

Can it be doubted that this phalanx of patent claims provided a 
formidable barrier and discouragement to all those outsiders who 
might be inclined to enter into the industry through the purchase of 
Government plants ? 

An idea as to the worth of the supposed protection extended by the 
Government to prospective plant purchasers with regard to patents is 
indicated by the procedure by which the Disposal Commission dealt 
with these rights. First, the Commission distributed an enormous 
Brochure of Agreements Relating to Patent Rights, Technical Infor- 
mation, etc., in Connection With Sale of Government-Owned Rubber- 
Producing Facilities. This brochure covered only certain illustrative 
agreements, and it was stated flatly that the “following commentary is 
designed to facilitate location of pertinent agreements, but does not 
interpret any agreements.” 

The Government did not help the prospective purchaser find out 
where he stood with regard to claims to patent rights and technical 
information in the plant on which he was supposed to bid—for the sim- 
ple reason, as far as one can tell, that it did not itself know where he 
stood. It referred him to the complex of agreements, and told him 
to figure them out for himself and make up his own mind as to what 
his chances were. Could it be doubted that such a situation of uncer- 
tainty would discourage the newcomer from venturing into the field ? 

The Government also publicized and circulated the claims made by 
various companies as to their rights against private purchaser-oper- 
ators of Government facilities, with the statement that— 

The attached collation of statements on rights made by various prospective 
purchasers is solely to aid bidders in their check of pertinent situations. In no 
way does this constitute any representation whatsoever by the Commission. 

In retrospect, the Commission’s circumspection appears to have been 
well advised, whatever its dampening effect upon prospective bidders. 
Sale of the plants plunged the new industry into a period of struggle, 
controversy and negotiation, as the respective parties, under the threat 
of litigation, sought to settle their conflicting claims and bring order 
out of the confusion that existed. The course that events have fol- 
lowed bears little resemblance to the claims of guaranties and protec- 
tions to prospective purchasers, so often vaunted by the administrators 
of the rubber program. 
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In sum, the existence of a mass of patent claims on processes built 
into Government-owned plants, and the uncertainty of prospective 
purchasers as to the claims which might be made against them, and as 
to their consequent relative position in a competitive struggle, may in 
large part account for the failure of the Government to create a broad 
demand for the property which it was offering. 

The Government had allowed private companies to incorporate 
their patented processes into the Government-owned operations with 
which they were charged. The machines, equipment, and factory 
design as offered for sale, were likely to be useful only in the operations 
of these processes patented by the private operators who had run them, 
so that any others who might buy the plant would be obliged to pay an 
extensive (and uncertain) fee to that former private operator. Not 
only did this occur in the initial organization of the plants, but it 
occurred constantly in the expansion, restructuring, and reequipment 
of plants, so that new patent claims could constantly be introduced. 
Thus, Phillips Petroleum in the Memorandum Re Claims of “Rights” 
could state: 


* * * Plancor 484 * * * was designed by Phillips Petroleum Co. based on 
technical information and trade secrets originating with Phillips Petroleum Co., 
its operation involves the use of said technical information and trade secrets 
and Phillips Petroleum Co. intends to claim a royalty or license fee in connection 
with the use of such technical information and trade secrets for private (as 
distinguished from Government) benefit. In additional, Phillips Petroleum Co. 
is the owner of the following United States patents which contain claims cover- 
ing the operations of said plant, and Phillips Petroleum Co. intends to claim a 
royalty or license fee for a license for the continuance of the present operations 
of said plant for private (as distinguished from Government) benefit: * * * 

As to other butadiene plants of the Rubber Producing Facilities, Phillips Pe- 
troleum Co. furnished technical information for the design of the butylene and 
butadiene-recovery facilities employed in the butadiene plants at Port Neches, 
Tex., operated by the Neches Butane Products Co., and at Houston, Tex., oper- 
ated by Sinclair Rubber Co., Inc. In addition, all of the above patents contain 
claims which are pertinent to the said recovery facilities except Patents Nos. 
2,586,408, 2,606,159, and 2,666,692. Phillips Petroleum Co. intends to claim a 
royalty or license fee for a license for the continuance of the present operations 
of said plants for private (as distinguished from Government) benefit.’” 

It seems inevitable that such circumstances as these would create a 
formidable barrier to the entrance of newcomers into the industry, 
and thereby reduce the force of competition both in bidding for the 
plants and, potentially, in the operation of the new industry itself. 
Moreover, these circumstances were not a matter of technical necessity. 
They arose as a consequence of choice by the administering agency of 
the Government. The industry was suffic iently long in Government 
hands that operations could have been standardized and/or cleared 
of private patent claims. This would have cleared the decks for free 
bidding, and would have facilitated new entry into the industry. It 
might be argued that to have standardized operations and/or per- 
mitted modifications only when such developments were owned by 
Government (or the claims regarding them settled), would have 

caused the synthetic rubber tec hnology to stagnate. But the tech- 
ae stagnated in any case. The organization of the Government 

10 Rubber Producing Facilities Disposal Commission, Memorandum Re Claims of 


“Rights’”—Synthetic Rubber Facilities (memorandum mimeographed for distribution to 
prospective bidders), November 1954. 
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synthetic-rubber operation failed to clear the decks for free disposal 
and permitted the creation of patent impediments in an industry 
financed by the public and supposedly run by the Government—and 
for this price did not even receive a progressive technology in return. 

The patterns of the new industry which did emerge reflected the 
oligopolistic form of the petrochemical and tire industries where a 
large proportion of total output is concentrated in the hands of a few 
“dominant” firms. Butyl, of course, is a monoply in the hands of 
Standard (New Jersey) and its licensees. 

This is the form of the new American synthetic rubber industry. 
It is an industry which, regardless of past programs and performances, 
ar now to be in the hands of vigorous firms in two highly 

vigorous industries, albeit industries capable of backsliding into the 
stagnant byways of monopoly. Here, as elsewhere, it will be the prob- 
lem of public policy to clear the way ‘for the full force of competition 
to drive the new industry to the full realization of its potential con- 
tribution to consumer welfare and strategic strength. The task that 
confronts us is much more difficult than it would have been if the 
synthetic-rubber program been administered with greater competency, 
firmness, foresight and understanding of the public responsibilities 


involved. 





CHAPTER XI 
PROBLEMS AND POLICY 


The preceding chapters were written a year before Sputnick. Their 
essential conclusions were formulated in 1951. Thus this critical 
analysis of the organization of research and the means of providing 
incentive for technological advance through Government selie , is no 
mere rationalization of recent events. ‘Rather, events confirm its 
hypotheses and arguments. 

In good part this study has been concerned with the patent system. 
It was shown how, in extending the powers of monopoly, this system 
can sometimes work against the economic progress and consumer 
welfare which it is intended to sustain and promote. It was shown 
that, through patents, important developments may be shelved, delib- 
erately or inadvertently, thereby blocking the technological progress 
which the system was intended to accelerate. These dangers are fa- 
miliar and remedies of sorts have been proposed. Less familiar is 
the conflict between the needs of national security and the objectives 
of business action, illustrated by the international patent deals. Many 
aspects of business choice, following normal commercial criteria, may 
lead to actions which conflict with the interests of national security. 
It then becomes the responsibility of Government to protect the stra- 
tegic interests. The trouble is that, with rare exceptions, where the 
issues are cloaked in technological complexity, the Government has 
not developed the competence that is required to discharge this respon- 
sibility. Thurman Arnold and the Department of Justice did a real 
service in investigating the relations between American and foreign 
corporations when the latter were presumed to have become agents of 
hostile governments. They would’ have performed a greater service 
if, rather than attempting to fix persdtiit’ alle: they had pointed up 
the incapacity of Government agencies that failed to recognize the 
dangers of such dealings when they occurred, and that were unable 
to deal with those dangers even had they been recognized. It is not 
known how often such divergences between business action and the 
security interest arise, or how important these might be—for no more 
today than yesterday is there available in Government an agency re- 
sponsible for, and able to take cognizance of, such conflicts and to 

eal with them effectively. The possibility of conflict arises every 
time a factory is built in one location rather than in some other, every 
time a road is laid, every time an investment is made. 

In the case of synthetic rubber, those who raised the issue of na- 
tional security were those who had a commercial stake in public 
action. But there is unlikely to be more than a partial coincidence 
between commercial stakes and strategic interests. The synthetic- 
rubber experience shows that a government is ill advised to rely on 
a competence shaped to the criteria of commerce in formulating its 
policy for national security. Yet, today as yesterday, measures pur- 
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porting to insure the national security continue to be based upon the 
demands of those who have commercial stakes in public action. And, 
today as yesterday, the Government continues to rely on a techno- 
logical competence for the formulation of national security pany 
that is shaped to the purposes of private profit. Thus, air transport 
and the merchant marine are given aid and subsidy for the supposed 
purpose of insuring national security. It is folly to assume that, in- 
asmuch as such aids and subsidies are freely used by the recipients 
according to the criteria of good business, a maximum return in na- 
tional security will ever be derived, or that any national security re- 
turn will necessarily be derived per dollar of public expenditure. 
The oil companies demanded and received protection for their oil 
ownership overseas—this on the ground that our limited and de- 
pleted domestic reserves must be preserved in the interests of na- 
tional security. Yet, at the very same time, domestic oil producers 
were demanding and getting protection against the import of foreign 
oil into the United States—again, on the ground that it is necessary 
for national security to accelerate the rate at which we use up our 
known reserves as a stimulus to the exploration and development of 
new domestic reserves. We must expand our foreign commitments and 
spend billions for overseas bases to protect Ar -abian oil so that our 
domestic oil will be less rapidly depleted, at the same time that we 
impose quotas against foreign imports and permit higher prices to 
consumers in order to stimulate the use of our domestic supply. 

One need be no expert to sense these contradictions. They are ap- 
parent on their face. In other areas, however, they may be more 
subtle. In such cases, where the issues are cloaked in technical com- 
plexity, upon whom shall we rely, in the face of conflicting dem: inds, 
to determine the course appropriate to national needs ? 

The synthetic rubber story bears witness that where the objective 
is to encourage technological advance, it is never enough to contract 
cut research to private companies, no matter how successful and power- 
ful they are. Company research is geared to the spur of loss and the 
lure of profits. Remove that lure and spur, and it is unlikely that 
research efforts or accomplishment will transcend the level of the 
routine. Other incentives must be built into the system. In some 
instances, the Government has allowed its contractors to patent and 
commercially exploit its research results, requiring only that royalty- 
free licenses be extended to the Government and its agents even 
though that research was wholly paid for by the Government. This 
method may have merit in some situations, for instance, in weapons 
development where commercial exploit: ition is a minor byproduct and 
patents offer a kind of bonus for successful efforts. But where the 
objective is to provide a general stimulus to economic growth and a 
widening of scientific horizons, then the method is not appropriate. 
There is inequity, for the eomnpeny receives first claim on the benefits 
of research for which the public, not the company, paid. Further, 
there is distortion of the purpose of public support of research. The 
range of possible applications of research results is narrowed, and 
the promise of a patent payoff pushes such research effort in the very 
directions where ordinary commercial incentives suffice and public 
subsidy or support are not needed. 
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Other methods are surely available to build incentive into the sys- 
tem of Government-subsidized research. Why not offer substantial 
prizes for the solution of outstanding research problems? This would 
open the field to individual inv ention as well as to corporation research 
and would remove a perennial suspicion of favoritism and manipula- 
tion in the obtaining of research contracts. It was in the successful 
effort to win a prize , offered by the Czarist Government that the buta- 
diene base for general-purpose synthetic rubber was developed. It is 
not entirely unreasonable to suppose that the “natural rubber” prob- 
lem, the objective of such a long period of futile Government-subsi- 
dized research, might have been solved under the stimulus of a money 
prize, just as it was solved under the stimulus of a patent prize when 
the end of Government ownership made the lure of profits through 
patents available. And, giving prizes, even lavish ones, for solutions 
might in many cases cost the public less than giving —— for solu- 
tions, for then the advance would be made ‘freely available to all. 
Nor is it unthinkable that the Government might Sffer research con- 
tracts that provide for substantial gains if the ] project succeeds in its 
creative objective, and a minimal payment, or none at all, if the proj- 
ect fails. This, after all, is precisely the condition under which pri- 
vate commercially oriented research is undertaken. 

Nor should it be assumed that contracting out or otherwise dealing 
with private firms and institutions is the only approach, or is neces- 
sarily the most effective method for solving research problems and 
otherwise furthering the ends of scientific and technological advance. 
In many areas the most effective results may be achievable through 
direct Government research and development, using Government- 
hired scientists in Government-owned laboratories, with such research 
having the advantage of a single center for organization, direction, 
and responsibility. But will the question of the possible effectiveness 
of direct Government research be decided on its merits, or will our 
paths be dictated by slogans and taboos? 

The public is rightfully uneasy over the performance of Americ: un 
science and tec hnology. Taking advantage of this moment of uneasi- 
ness, the official and self- appointed spokesmen of science clamor for 
greater subsidies to carry on basic research. Financial “pir: for 

research is, indeed, needed. But a warning is in order. Subsidy is 
never enough, whether to university researchers, Government coca 
ers, or private-company researchers. The history of synthetic rub- 
ber development gives ample evidence that the world of science, like 
other sectors of the world of men, has its waste and futility, its 
manipulators and its parasites, its massed echelons of good, competent 
workers who nevertheless have not that special capacity to proceed 
beyond the refinement of the already known. Only a few are blessed 
with the creative spark. If aid is to be effective, it must be selective 
in discriminating between those who can contribute and those who 
cannot. Simply to raise the level of public subsidy will not suffice as 
a stimulus to progress. Nor is monopoly only a problem of business. 
It is a problem of all human institutions, and the institutions which 
set themselves up as the creators and purveyors of concept and know]- 
edge (the universities, the faculties, the academies, the societies, the 
foundations) are all too human. Here also is manifested a vested 
interest in status and position, in fixed procedures and in established 
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ideas. Here also may be a fierce maneuvering to monopolize the seats 
of power; here also will be found rigidity and bias. Yet nowhere is 
flexibility and real competition more necessary. Unfortunately, we 
take for ‘granted without troubling to analyze them, the form, mecha- 
nism, é and adequacy of those institutions on which our society depends 
for that intellectual dynamic which is the ultimate key to survival and 
growth. 

Whether the concern is to organize research in government, evalu- 
ate private research for government, so direct the use of funds as to 
maximize the return on research subsidized by government, or simply 
to formulate policy in the light of technological and scientific com- 
plexities, for all or any of these tasks there must be a technological 
(and scientific) competence in the Government. This competence is 
the first requirement. ‘The schemes and the devices come after. The 
need for technological competence in government has been the con- 
stant thems throughout this study. ‘This is not a competence that 
can be bought or borrowed. It must be created. It must be in- 
corporated into the processes of governing and the processes of gov- 
erning must be remade thereby. This final chapter will take as clear 
and established what the whole weight of this study has sought to 
clarify and to establish, namely, that the technological competence 
shaped to the market choice that ‘normally characterizes our commer- 
cial and industrial institutions and serves these institutions well, is 
of quite another genera than the technological competence that is 
directed to social choice and is essential if wise social decisions are to 
be made. This special competence is needed in government, in the 
functioning of Congress and of the executive branch. 

The pace of Russian technical, scientific, and economic advance is 
not the standard by which to measure the sufficiency of our own. 
Though we surpass them many times over, we may still have failed 
to make use of our full potential. Yet the race between the two 
nations is so critical that points of comparison are important. With 
respect to the development of a technological competence appropriate 
to the processes of government, the form of their or ganization would 
seem to have a certain advantage over ours. In our society there 
are two distinct and important spheres of decision making—that of 
business, where action yields to market pressure and follows the quest 
for profit; and that of government, which intervenes in the name of 
the community in those instances where competition fails to bring 
about an accord between business action and the social weal, and 
where other than commercial criteria must be introduced as a basis 
for choice and action. Our available technological competence has 
been shaped by training, by the conditioning “of a career and by 
the pressures of success and survival, to the needs and values of busi- 
ness choice, and not to the requirements of social choice. An addi- 
tional kind of technological competence is needed, namely, an ex- 
pertise shaped to the needs of social choice. In a socialist com- 
munity there is not this dichotomy. There al] decisionmaking pre- 
sumably bears the aspect of social choice; expertise is shaped to gov- 
ernmental planning, since no other sphere for the exercise of tech- 
nological competence exists. 

A technological competence shaped to the values, and wedded to the 
purposes of society, working through its government, is needed. How 
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to develop it? In our view, this competence will develop and the 
educational mechanism serving to train men for this task will be 
developed if two conditions are satisfied. First, there must be a clear 
recognition of the need for such competence, a ‘need in every branch 
of government and at the top levels of authority; and a recognition 
that the technological competence shaped to serve the business fune- 
tion is often incompatible with the processes of government. Second, 
attractive careers must be open to those who would dedicate them- 
selves to the creation of this special competence, careers that lead 
to the top rung of authority and to participation in the formulation 
of public policy. The corps of Government scientists and tech- 
nologists must come to stand as the peers of their business counter- 
parts, with their views carrying a primary authority in the sphere of 
social choice. 

But if top grade young scientific talent is recruited and brought into 
Government, how is it to be used, how incorporated into the task and 
trained to the processes of Government? There are, of course, ways 
to use it profitably right now. Such men might undertake and/or 
direct Government research. They might be made the technical at- 

tachés to our Embassies abroad. They might organize and carry 
through international technical and _ scientific interchange. They 
might organize and carry out foreign aid and foreign technical educa- 
tion programs. They might aid in the study and the ultimate re- 
structuring of the American systems of scientific and technological] 
education. They might assist Congress in a range of investigations, 
studies, and deliberations. They “might vartake in military pro- 
graming and planning. And so on. But all this would be of no avail 
unless there is also a sense of the long-run purpose of this corps to 
develop a distinct and necessary competence shaped to the task of so- 
cial choice; which means that they will be turned to for advice and 
decisions involving social choice, and that leadership will be drawn 
from their ranks. It will not work if, in the crux, Government turns 
to the officials of General Motors or General Foods for decisions as to 
weapons research, or toa Wall Street admiral or a West Point general 
for the organization of atomic research, and so on down the “line. 

The hard fact is that we do not have, today, the kind of competence 
that we need for effective government in this age of science and tech- 
nology. Yet, this competence will evolve, fitted to the needs of social 
choice, just as competence fitted to the dictates of market choice has 
evolved, provided intelligent men will turn themselves to this task as 
their career. This, of course, is not the entire solution; it is only the 
beginning: for once the competence is acquired, it still must be used 
systematically. But the importance and significance, and the diffi- 
culty of this beginning, should not be underrated. The hardened pat- 
terns of institutional organization, the deep-grooved habits of chinatets 
the slogan-fed complacency, the widespread and instinctive resistance 
to effective government, the great power of the interests in whom the 
decision- making function now resides—all these present a formidable 
barrier. To achieve that beginning is a major task and a sufficient 
present goal. We shall not speculate beyond it. 

Actually, this need for creating a competence in Government to 
deal with ‘relatively new and vital tasks, is part of a larger problem, 

namely, deliberately and as a matter of public policy of “accelerating 
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the rate of scientific advance, technological development and produc- 
tivity increase. At bottom we are concerned with the creative proc- 
ess, which is both an individual and social function. The patent 
sy stem plays a part in that process. Our school system plays another. 
Our universities, existing on a fare of business charity, alumni senti- 
ment and public handouts, dwelling in a “nether land” between com- 
merce and politics, are supposedly at the core of it. Every industry, 
every firm, every farm, every sector of government, all play their part. 
The strata of social values, the flux of social attitudes, the stimulus of 
competition, the barriers of monopoly, the ballast or the anchor of 
tradition, the effectiveness of communication and association, the op- 
portunity for experimentations—all these are variable determinants of 
creative advance. We know little of these variables and how they are 
fitted together, much less of how to go about reshaping the processes 
which carry our society forward. But there is some hope, at least, 
that at long last we are beginning to try to understand. 
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